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INTRODUCTION 

Background and Purpose 

Periodic status reports and meetings are specified in the District 7 and District 11 
Scoping Study as a means of updating NRDC, EPA, San Diego Baykeeper, and Santa 
Monica Baykeeper on the progress of the BMP Retrofit Pilot Program.  The bi-weekly 
and quarterly status meetings have been scheduled on a regular basis to coincide with 
general project milestones and periods of significant activity.  Approximate scheduled 
dates for the periodic status meetings are given in the Scoping Study.  This report 
provides background documentation for the tenth status meeting to be held on 
September 20, 2000.   

The scope of the status reports includes a general program-level overview of the 
activities that precede the status meetings.  Status reports include information 
regarding the Pilot Program: (1) remaining construction, (2) OMM activities and 
sampling/monitoring results, (3) vector and biological matters, and (4) other items 
pertaining to the pilot study. The program Master Schedule is contained in the Scoping 
Study for each District.  

The preceding Status Meeting (No. 9) was held on June 14, 2000.  The meeting 
minutes are included as Appendix A.  The main subjects discussed at Status Meeting 
No. 9 included the following: 

§ Non-stormwater Discharges/Source Control 
§ Design/Construction status for remaining sites in District 7 
§ Impact of the schedule of remaining sites on completion of the study 
§ Specific OMM information: wetbasin vegetation management plan, and 

Cerritos MS swale 
§ Vector information  
§ Environmental/Biological information  
§ OMM  Activities 
§ Cost Workgroup/Cost Data Preparation 

 
The project calendar listing meetings and submittals scheduled for the next few 
months is included as  Appendix L. 
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QUARTERLY STATUS REPORT SITE STATUS SUMMARY 

Location BMP 
Type Site ID OMM 

Consultant 
District 
Review 

Construction 
Phase 

Instrumentation 
Phase 

Monitoring 
Phase 

DISTRICT 7 
I-605/SR-91 IB 73101 MW/Law    X 
I-210 E. of Orcas CDS 73102 MW/Law    X 
I-210 E. of Filmore CDS 73103 MW/Law    X 
I-5/I-605 EDB 74101 BC    X 
I-605/SR-91 EDB 74102 BC    X 
Paxton Park & Ride MF 74103 BC X    
Metro MS MCTT 74104 BC X    
Alameda MS OWS 74201 BC    X 
Eastern MS MF 74202 BC    X 
Foothill MS MF 74203 BC    X 
Termination P&Ride MF 74204 BC    X 
Via Verde Park&Ride MCTT 74206 BC    X 
Lakewood Park&Ride MCTT 74208 BC    X 
Altadena MS Bio Strip/IT 73211a,b MW/Law    X 
Foothill MS DII 73216 MW/Law    X 
LasFlores MS DII 73217 MW/Law    X 
Rosemead MS DII 73218 MW/Law    X 
I-605/SR-91 Bio Strip/Swale 73222a,b MW/Law    X 
Cerritos MS BioSwale 73223 MW/Law    X 
I-5/I-605 BioSwale 73224 MW/Law    X 
I-605/ Del Amo BioSwale 73225 MW/Law    X 
DISTRICT 11 
I-5/SR-56 EDB 111101 KLI    X 
I-15/SR-78 EDB 111102 KLI    X 
I-5/La Costa (West) IB 111103 KLI    X 
I-5/La Costa (East) WB 111104 KLI    X 
I-5/Manchester (East) EDB 111105 KLI    X 
Kearney Mesa MS MF(StormFilter) 112201 KLI    X 
Escondido MS MF 112202 KLI    X 
La Costa Park & Ride MF 112203 KLI    X 
SR-78/I-5 Park&Ride MF 112204 KLI    X 
Melrose Ave/SR-78 Bio Swale 112205 KLI    X 
I-5 Palomar Airport Rd Bio Strip 112206 KLI    X 
Carlsbad MS Bio Strip/IT 112207a,b KLI    X 
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NON-STORMWATER RUNOFF INSPECTIONS 

During the quarterly reporting period, occurrences of non-stormwater discharges were noted at three BMP sites 
during routine visits.  Weekly inspections by the O&M crew were conducted for these sites.  As agreed, 
weekly inspections are discontinued when no non-stormwater discharges are noted at the same sites during 
four subsequent weekly visits.   
 
The following table summarizes when non-stormwater runoff was noted at the sites inspected.  Non-
stormwater Weekly Inspections have been discontinued at all locations except those listed below.  
Should non-stormwater discharge be noted during routine inspections, weekly non-stormwater 
discharge inspections will resume at that location. 
 

District 11 Sites  

 

Week of 
Alameda Maintenance 

Station 

Oil Water Separator 

Lakewood Park and Ride 

MCTT 

Carlsbad MS 

Bio Strip + Trench 

June 5   Y 
June 12   N 
June 19   N 
June 26   N 
July 3  Y N 
July 10  N - 
July 17  N - 
July 24  N - 
Aug 7  N - 
Aug 14 Y - - 
Aug 21 N - - 

 

Y – Non-stormwater runoff was observed 
 
-  Discontinued weekly inspections.
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ACTIVITY DESCRIBED IN THIS QUARTERLY COVERS THE PERIOD FROM  
MAY 18, 2000 – AUGUST 24, 2000 

 

General Notes/Activities 

During the past quarter, routine inspection and maintenance of the BMPs has been conducted.  
Biweekly updates have been held with the Plaintiffs and focus-issues were discussed during 
Biweekly Conference Calls.  Focused issues pertaining to specific devices include:  (1) 
installation of CDS Units, (2) Wet Basin Harvest, (3) Via Verde MCTT repair, and (4) 
Cerritos swale gopher barrier installation.  Discussions include clarification on number of 
target storms for District 11 BMPs.  Each specific issue is discussed in detail in this report.  

During this period, Montgomery Watson/Law Crandall has assumed full responsibility for 
further inspections of the sites previously operated and maintained by Brown and Caldwell 
(with as-needed support from Brown and Caldwell).  KLI continues inspections/maintenance 
of the sites in District 11. 

Details on operation, monitoring, and maintenance of the BMPs during the past quarter are 
provided in this document.  Appended 2nd Year (1999-2000) sampling reports prepared by 
Law, Brown and Caldwell, and Kinnetic Laboratories are included in Appendices B, C, and D 
of this document.  Report updates include incorporation of the last monitored storm of the 
season (April 17-18, 2000) and an updated BMP removal efficiency for each of the monitored 
devices. 

 

District 7 BMP Pilot Sites 

The following is a discussion of activities during the quarter for each BMP site. 

I-605/SR-91 Interchange Infiltration Basin (Site ID 73101) MW/Law 

Monitoring/Sampling Activities 

6/20/00:         Conducted annual soil sampling within the Infiltration Basin. 

Operations and Maintenance 

5/23/00:          Conducted monthly site inspection. 

5/26-31/00:        Removed woody vegetation, compacted gopher mounds, and repaired seeps  
        on side slopes. 

6/12/00:         Conducted monthly site inspection.  

6/12-20/00:   The salt grass and erosion control vegetation were cut to six inches,  
        in accordance with the MID, and gopher mounds were compacted. 

7/6/00:        Conducted monthly site inspection. 
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7/13-14/00:   Pulled weeds greater than 12 inches tall, compacted gopher holes, and 
       removed   trash and debris. 

8/3/00:  Conducted monthly site inspection. 

8/4/00:  Pulled weeds greater than 12 inches tall and removed woody vegetation, 
compacted gopher holes, and removed trash and debris. 

Vector Activities 

 None this period. 

 

Issues / Solutions 

None. 

I-210/East Orcas Avenue Continuous Deflection Separators (Site ID 73102) 
MW/Law 

Monitoring/Sampling Activities 

7/10/00: Monitoring equipment was installed, except for the intake strainers.  

8/9/00 Conduit and clean strainers fully installed, and hydraulic/equipment test was 
performed and passed.  

 
Operations and Maintenance 

7/12/00: The column davit base receptacle was installed and the unit was pumped dry. 

7/27/00: CDS installed risers, and poured concrete to remove sumps in the weir box.  

8/3/00: Conducted monthly site inspection. 

8/10/00: Tree branch was removed and barbed wire fence repaired.  
 
Vector Activities 

5/11/00, 5/31/00, 6/6/00, 6/14/00, 6/21/00, 6/30/00 and 7/6/00:  Breeding was observed in the 
sump of the CDS; the site abated with Altosid liquid. 

Issues / Solutions 

A letter was received from CDS Technologies regarding the CDS units installed on the I-210, 
as part of the BMP Retrofit Pilots.  CDS will no longer make the particular screen size used in 
the I-210 installations available due to experience with clogging that resulted in unreasonably 
high maintenance requirements.  CDS plans to replace the screen with one with larger 
openings.  According to CDS, the larger screen opening has less clogging potential and will be 
available in the future. 
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I-210/East of Filmore Street Continuous Deflection Separators (Site ID 73103) 
MW/Law 

Monitoring/Sampling Activities 

7/10/00: Monitoring equipment was installed, except for the intake strainers, and 
equipment was tested.  

8/8/00 Conduit and clean strainers fully installed.  
 
Operations and Maintenance 

7/12/00: The column davit base receptacle was installed and the unit was pumped dry. 

7/27/00: CDS installated risers and new mesh basket, and poured concrete to remove 
sumps in the weir box.   

8/3/00: Conducted monthly site inspection. 

8/8/00: Caltrans lock (that was cut off and left lying on the ground) was replaced by 
Law’s Master lock. 

Vector Activities 

6/6/00:  Breeding was observed in the weir box of the CDS; the site abated with Altosid 
liquid. 

6/14/00:  Breeding was observed in the weir box and sump of the CDS; the site abated with 
Altosid liquid. 

6/21/00, 6/30/00 and 7/6/00:  Breeding was observed in the sump of the CDS; the site was 
abated with Altosid liquid. 

Issues / Solutions 

A letter was received from CDS Technologies regarding the CDS units installed on the I-210, 
as part of the BMP Retrofit Pilots.  CDS will no longer make the particular screen size used in 
the I-210 installations available due to experience with clogging that resulted in unreasonably 
high maintenance requirements.  CDS plans to replace the screen with one with larger 
openings.  According to CDS, the larger screen opening has less clogging potential and will be 
available in the future. 
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I-5/I-605 Extended Detention Basin (Site ID 74101) Brown and Caldwell 

Monitoring/Sampling Activities 

7/17-21/00:   Serial numbers and Caltrans I.D. numbers were recorded for samplers and 
flow meters; B&C locks were replaced with Law locks; equipment enclosure 
insect screens were replaced and/or reattached; flow meters were re-calibrated, 
and strainers were removed, and sent to the laboratory for decontamination. 

8/23/00:   Installed new, decontaminated sampler and bubbler tubing. 

 
 
Operation and Maintenance 

6/2/00:   Site inspection was conducted; no maintenance required. 

7/14/00:  Site inspection was conducted; vegetation height exceeds 18 inches. 

7/25/00-8/1/00: The erosion control vegetation was cut to 8 inches in accordance with the 

   MID, and the cuttings were removed and disposed of at a landfill. 

8/15/00:  Conducted monthly site inspection. 

8/21-22/00:  Woody vegetation and trash were removed and gopher holes were compacted.  

Vector Activities 

None this period. 
 
Issues/Solutions 

None this period. 
 

I-605/SR-91 Extended Detention Basin (Site ID 74102) Brown and Caldwell 

Monitoring/Sampling Activities 

7/17-21/00:   Serial numbers and Caltrans I.D. numbers were recorded for samplers and 
flow meters; B&C locks were replaced with Law locks; equipment enclosure 
insect screens were replaced and/or reattached; flow meters were re-calibrated, 
and strainers were removed, and sent to the laboratory for decontamination. 

8/23/00:  Installed new, decontaminated sampler tubing and bubbler tubing. 
 
Operation and Maintenance 

6/2/00:  Site inspection was conducted; gopher holes are present on the BMP berm, 
however they do not appear to affect the integrity of the basin; no maintenance 
is required. 
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7/14/00:  Site inspection was conducted; vegetation height exceeds 18 inches; debris and 
trash collected; both solar panels and the rain bucket were stolen. 

7/24/00-8/1/00: The erosion control vegetation was cut to 8 inches in accordance with the 
MID, the cuttings were removed and disposed of at a landfill.  

 

8/10/00:      Maintenance visit to remove and dispose of trash. 

 

Vector Activities 

None this period. 
 
Issues/Solutions 

None this period. 
 

Alameda Maintenance Station (Site ID 74201) Brown and Caldwell 

Monitoring/Sampling Activities 

7/17-21/00:  Serial numbers and Caltrans I.D. numbers were recorded for samplers and flow 
meters; B&C locks were replaced with Law locks; equipment enclosure insect 
screens were replaced and/or reattached, and flow meter was re-calibrated. 

 
Operation and Maintenance 

6/2/00:        Site inspection was conducted; no maintenance required. 

7/14/00:      Site inspection was conducted; no maintenance required. 

8/15/00 Began monthly site inspection. 

8/22/00 Completed monthly site inspection, inspecting OWS for sediment and 
hydrocarbon accumulation, and for non-stormwater discharges.  

Vector Activities 

None this period. 

 
Issues/Solutions 

None this period. 
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Eastern Regional Maintenance Station (Site ID 74202) Brown and Caldwell 

Monitoring/Sampling Activities 

7/17-21/00:  Serial numbers and Caltrans I.D. numbers were recorded for samplers and flow 
meters; B&C locks were replaced with Law locks; equipment enclosure insect 
screens were replaced and/or reattached; flow meters were re-calibrated, and 
strainers were removed and sent to the laboratory for decontamination. 

 
Operation and Maintenance 

6/2/00:         Site inspection was conducted; no maintenance required. 

7/14/00:      Site inspection was conducted; no maintenance required. 

7/31/00 Pump electrical components were checked. 

8/7/00 Pump motor oil was checked. 

8/16/00 Conducted monthly site inspection. 

 

Vector Activities 

None this period. 
 
Issues/Solutions 

None this period. 
 

Foothill Maintenance Station (Site ID 74203) Brown and Caldwell 

Monitoring/Sampling Activities 

7/17-21/00:  Serial numbers and Caltrans I.D. numbers were recorded for samplers and flow  
meters; B&C locks were replaced with Law locks; equipment enclosure insect 
screens were replaced and/or reattached; effluent flow meter was re-calibrated; 
influent flow meter will be replaced with an area/velocity bubbler, and strainers 
were removed and sent to the laboratory for decontamination. 

 
Operation and Maintenance 

6/2/00:        Site inspection was conducted; no maintenance required. 

7/13/00:      Site inspection was conducted; some vegetation in sand filter. 

8/15/00 Conducted monthly site inspection and checked the motor oil in the pump. 
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Vector Activities 

None this period. 
 
Issues/Solutions 

None this period. 
 

Termination Park and Ride (Site ID 74204) Brown and Caldwell 

Monitoring/Sampling Activities 

7/17-21/00:   Serial numbers and Caltrans I.D. numbers were recorded for samplers and 
flow meters; B&C locks were replaced with Law locks; equipment enclosure 
insect screens were replaced and/or reattached; flow meters were re-calibrated, 
and strainers were removed, and sent to the laboratory for decontamination. 

 
Operation and Maintenance 

6/2/00:        Site inspection was conducted; no maintenance required. 

7/14/00:      Site inspection was conducted; vegetation in sand filter and inside BMP 
                          perimeter collected. 

7/31/00  Pump electrical components were checked. 

8/10/00:  Maintenance visit to remove and dispose of trash. 

8/15/00: Conducted monthly site inspection and checked the motor oil in the pump. 

 

Vector Activities 

None this period. 
 
Issues/Solutions 

None this period. 
 
 

Via Verde Park and Ride (Site ID 74206) Brown and Caldwell 

Post-Construction Design Update 
 

Design of covers for the MCTT unit at the site continues.  Brown and Caldwell has contacted 
and received information from aluminum cover vendors and has met with D7 staff to discuss 
the approach to the project and specific bid items that will be needed.  Drawings and 
specifications have been drafted and are currently undergoing review.  Preliminary cost 
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estimates indicates the cost for the Via Verde MCTT is $27,100.  Estimated schedule is shown 
below. 

 

MCTT Cover Design - Preliminary Schedule 

Activity 
Duration 

(weeks) 

Estimated 

Completion Date 

Prepare preliminary design and specifications - 9/6/2000 

Review by Caltrans Environmental and Law Crandall; transmit 
comments to BC 

2 9/20/2000 

Prepare draft design and specifications; submit to Caltrans D7 2 10/4/2000 

Caltrans D7 review; transmit comments to BC 3 10/25/2000 

Incorporate comments; final submission to D7 2 11/8/2000 

D7 final coordination review; incorporate final comments 1 11/15/2000 

Internal Caltrans processing (Santa Ana office); bidding and 
contract award 

12 2/7/2001 

Construction 12 5/2/2001 
 
 

 

Monitoring/Sampling Activities 

7/17-21/00:   Serial numbers and Caltrans I.D. numbers were recorded for samplers and 
flow meters; B&C locks were replaced with Law locks; equipment enclosure 
insect screens were replaced and/or reattached; flow meters were re-calibrated, 
and strainers were removed, and sent to the laboratory for decontamination. 

Operation and Maintenance 

6/2/00:   Site inspection was conducted. 

6/30/00:  Maintenance visit to remove water from settling chamber and the grit 
chamber. 

7/6/00:  Maintenance visit to remove tube settlers from the perimeter of the settling 
chamber and remaining water. 

7/14/00:  Site inspection and maintenance visit; picked up trash inside the BMP 
perimeter and from the grit chamber. 

7/28/00:  Contractor visited the site regarding the leak in the influent discharge pipe. 
Brown & Caldwell suggested a solution the problem, which was initiated and 
completed on 8/11/00. 

7/31/00  Pump electrical components were checked. 
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8/10/00:  Maintenance visit to remove and dispose of trash. 

8/11/00  The settling chamber leak was repaired. Loose concrete was removed from 
around the rim of the pipe.  Small voids on the surface were filled with a 
quick-setting water-stop cement mortar (Thoro Waterplug).  5/8" diameter 
holes were drilled into the concrete around the pipe (approximately 12:00, 
2:00, 4:00, 8:00, and 10:00 positions) angling at 45 degrees toward the pipe.  
About 4 to 5 inch penetration reached.  Holes were fitted and pressure injected 
with a urethane foam (3M ScotchSeal Chemical Grout 5600 Foam), which is 
injected as a liquid, then foams, thus filling in gaps and cracks.  Excellent 
migration of the foam occurred as indicated by the foam appearing at all areas 
around the pipe circumference.  Significant time was spent making sure that as 
much foam was injected as possible.  After pressure fittings were removed, 
injection holes were filled with the water-stop mortar.  Repairs were 
performed by Brown & Caldwell, UDC Concrete, and ACE Concrete 
Restoration and Waterproofing. 

8/15/00:  Conducted monthly site inspection and checked the motor oil in the pumps. 

8/25/00:  Skimmer booms were added to the site by Brown and Caldwell. 

 

Vector Activities 

None this period. 
 
Issues/Solutions 

None this period. 
 

Lakewood Park and Ride (Site ID 74206) Brown and Caldwell 

Post-Construction Design Update 
 

Design of covers for the MCTT unit at the site continues.  Brown and Caldwell has contacted 
and received information from aluminum cover vendors and has met with D7 staff to discuss 
the approach to the project and specific bid items that will be needed.  Drawings and 
specifications have been drafted and are currently undergoing review.  Preliminary cost 
estimate for the covers at the Lakewood site is $40,400.  Estimated schedule is shown below. 
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MCTT Cover Design - Preliminary Schedule 

Activity 
Duration 

(weeks) 

Estimated 

Completion Date 

Prepare preliminary design and specifications - 9/6/2000 

Review by Caltrans Environmental and Law Crandall; 
transmit comments to BC 

2 9/20/2000 

Prepare draft design and specifications; submit to Caltrans 
D7 

2 10/4/2000 

Caltrans D7 review; transmit comments to BC 3 10/25/2000 

Incorporate comments; final submission to D7 2 11/8/2000 

D7 final coordination review; incorporate final comments 1 11/15/2000 

Internal Caltrans processing (Santa Ana office); bidding 
and contract award 

12 2/7/2001 

Construction 12 5/2/2001 
 

 

Monitoring/Sampling Activities 

7/17-21/00:  Serial numbers and Caltrans I.D. numbers were recorded for samplers and 
flow meters; B&C locks were replaced with Law locks; equipment enclosure 
insect screens were replaced and/or reattached; flow meters were re-calibrated, 
and strainers were removed, and sent to the laboratory for decontamination. 

 
Operation and Maintenance 

6/2/00:  Site inspection was conducted; water is scheduled to be removed by end of 
June; no other maintenance required. 

7/6/00:   Maintenance visit to remove the water from the settling chamber.  

7/7/00:  Maintenance visit to remove the tube settlers from the perimeter of the settling 
chamber and remaining water, also removed water from the grit chamber; 
replaced the transfer sump pump from the settling chamber. 

7/14/00:  Site inspection and maintenance visit; picked up trash inside the BMP 
perimeter and from the grit chamber. 

 

7/27/00:  The settling chamber was pumped as dry as possible and pump electrical 
components were checked.  

8/10/00:  Maintenance visit to remove and dispose of trash. 

8/15/00  Conducted monthly site inspection and checked the motor oil in the pumps. 

8/25/00  Skimmer booms were added to the site by Brown and Caldwell. 
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Vector Activities 

5/5/00, 5/10/00, 5/25/00, 6/2/00, 6/6/00, 6/14/00, 6/21/00, 6/30/00, 7/6/00 and 7/14/00:  
Breeding was observed in the sedimentation vault.  The site was abated with Altosid liquid on 
all the listed dates except for 7/14/00.  On 7/14/00, Altosid pellets were used. 

7/24/00: Breeding was observed in the sedimentation vault; no abatement was performed. 
 
Issues/Solutions 

None this period. 

Altadena Maintenance Station Bio Strip and Infiltration Trench  
(Site ID 73211 a, b) MW/Law 

Monitoring/Sampling Activities 

 

6/27/00-7/10/00:  Removed stainless steel parts (i.e. strainers, clamps and connectors) from  

  monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

8/24/00: Installed new, decontaminated sampler tubing and bubbler tubing. 

 

Operations and Maintenance 

5/23/00: Conducted monthly site inspection. 

5/25/00: Removed weeds greater than 12 inches tall, and removed trash and debris from 
Infiltration Trench. 

6/1/00: Conducted post-storm inspections and drained spreader ditch.  Plug was removed 
to allow drainage from summer storms. 

6/22/00: Conducted monthly site inspection. 

6/22/00: The salt grass was cut to six inches, in accordance with the MID. 

7/6/00: Conducted monthly site inspection. 

8/3/00: Conducted monthly site inspection. Removed weeds greater than 12 inches tall, 
and removed trash and debris from Biofiltration Strip and Infiltration Trench. 

8/8/00: Repaired out of alignment gate. 
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Vector Activities 

None this period. 

 

Issues / Solutions 

None this period. 

 

Foothill Maintenance Station Drain Inlet Insert (StreamGuard and Fossil Filter 
Inserts) (Site ID 73216 a, b) MW/Law 

Monitoring/Sampling Activities 

6/27/00-7/10/00:  Removed stainless steel parts (i.e., strainers, clamps and connectors) from  

  monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

8/24/00: Installed new, decontaminated sampler and bubbler tubing. 

 

 Operations and Maintenance 

6/1/00: Conducted monthly site inspections.  Removed StreamGuard DII, absorbent 
granules, and sediment/debris following the end of the wet season and in 
accordance with the MID and OMM Plan.  Similarly, removed debris, paper, 
accumulated sediment/debris and adsorbent materials from the Fossil Filter DII. 

6/2/00: Sent StreamGuard and Fossil Filter DIIs, with its associated materials, to the 
laboratory for analysis. 

Vector Activities 

None this period. 

Issues / Solutions 

None this period. 

 

Las Flores Maintenance Station Drain Inlet Insert (StreamGuard and Fossil 
Filter Inserts) (Site ID 73217 a, b) MW/Law 

Monitoring/Sampling Activities 

6/27/00-7/10/00: Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 
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8/24/00: Installed new, decontaminated sampler and bubbler tubing. 

 

 

Operations and Maintenance 

6/1/00: Conducted monthly site inspections.  Removed StreamGuard DII, absorbent 
granules, and sediment/debris following the end of the wet season and in 
accordance with the MID and OMM Plan.  Similarly, removed debris, 
accumulated sediment/debris and adsorbent materials from the Fossil Filter DII. 

6/2/00: Sent StreamGuard DII and associated materials, and Fossil Filter materials to the 
laboratory for analysis. 

Vector Activities 

None this period. 

 

Issues / Solutions 

None this period 

 

Rosemead Maintenance Station Drain Inlet Insert (StreamGuard and Fossil 
Filter Inserts) (Site ID 73218 a, b) MW/Law 

Monitoring/Sampling Activities 

6/27/00-7/10/00: Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

8/24/00: Installed new, decontaminated sampler and bubbler tubing. 

 

Operations and Maintenance 

6/1/00: Conducted monthly site inspections.  Removed StreamGuard DII, absorbent 
granules, and sediment/debris following the end of the wet season and in 
accordance with the MID and OMM Plan.  Similarly, removed debris, 
accumulated sediment/debris and adsorbent materials from the Fossil Filter DII. 

6/2/00: Sent StreamGuard and Fossil Filter DIIs, with its associated materials, to the 
laboratory for analysis. 

Vector Activities 

None this period. 

 



Caltrans BMP Pilot Studies 
Quarterly  Status Report 

August 24, 2000 
 

 

 18

Issues / Solutions 

None this period. 

 

I-605/SR-91 Interchange Bio Strip & Swale (Site ID 73222 a, b) MW/Law 

Monitoring/Sampling Activities 

Strip: 

6/27/00-7/10/00:  Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

 

Swale: 

6/27/00-7/10/00: Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

 

Operations and Maintenance 

Strip: 

5/23/00: Conducted monthly site inspection. 

5/26/00: Removed weeds greater than 12 inches tall, and removed trash and debris. 

6/6/00: Conducted monthly site inspection.  

6/6-8/00: The salt grass and erosion control vegetation were cut to six inches, in accordance 
with the MID, and trash and debris were removed.  

7/6/00: Conducted monthly site inspection. 

7/13/00: Removed weeds greater than 12 inches tall, removed trash and debris, and 
compacted gopher holes. 

8/3/00: Conducted monthly site inspection. 

8/4/00: Removed trash and debris, and compacted gopher holes. 

 

 

Swale: 

5/23/00: Conducted monthly site inspection. 

5/26/00: Removed weeds greater than 12 inches tall, and compacted gopher holes. 
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6/5/00: Conducted monthly site inspection.  

6/5/00: The salt grass and erosion control vegetation were cut to six inches, in accordance 
with the MID. 

7/6/00: Conducted monthly site inspection. 

7/13-14/00: Removed weeds greater than 12 inches tall, removed trash and debris, and 
compacted gopher holes. 

8/3/00: Conducted monthly site inspection. 

8/4/00: Compacted gopher holes. 

Vector Activities 

None this period. 

Issues / Solutions 

None this period. 

 

Cerritos Maintenance Station Bio Swale (Site ID 73223) MW/Law 

Monitoring/Sampling Activities 

6/27/00-7/10/00: Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

 

Operations and Maintenance 

5/23/00: Conducted monthly site inspection. 

5/25/00: Removed weeds greater than 12 inches tall, and compacted gopher holes. 

6/9/00: Conducted monthly site inspection 

6/9-12/00:  The salt grass and erosion control vegetation were cut to six inches, in accordance 
with the MID, and gopher holes were compacted. 

7/6/00: Conducted monthly site inspection. 

7/11/00: Wire fabric was installed in the north side slope to prevent gopher burrowing.   

7/13/00: Removed weeds greater than 12 inches tall, repaired embankment slumping, and 
removed trash and debris. 

8/3/00: Conducted monthly site inspection. 

8/4/00: Removed weeds greater than 12 inches tall, and compacted gopher holes. 

Vector Activities 

None this period. 
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Issues / Solutions 

None this period. 

 

I-5/I-605 Bio Swale (Site ID 73224) MW/Law 

Monitoring/Sampling Activities 

6/27/00-7/10/00: Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

8/23/00: Installed new, decontaminated sampler and bubbler tubing. 

 

Operations and Maintenance 

5/23/00: Conducted monthly site inspection. 

5/26/00: Removed weeds greater than 12 inches tall, compacted gopher holes, and 
backfilled squirrel holes. 

6/21/00: Conducted monthly site inspection.  

6/21/00: The salt grass and erosion control vegetation were cut to six inches, in accordance 
with the MID. 

7/6/00: Conducted monthly site inspection. 

7/17/00: Removed trash and debris. 

8/3/00: Conducted monthly site inspection. 

8/10/00: Graffiti painted over with gray paint. 

 

Vector Activities 

None this period. 

 

Issues / Solutions 

None this period. 
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I-605/Carson & Del Amo Bio Swale (Site ID 73225) MW/Law 

Monitoring/Sampling Activities 

6/27/00-7/10/00: Removed stainless steel parts (i.e. strainers, clamps and connectors) from 
monitoring locations and sent to the laboratory for decontamination. 

8/8-11/00: Flow meters and samplers were reinstalled and re-calibrated. 

8/22/00: Installed new, decontaminated sampler and bubbler tubing. 

 

Operations and Maintenance 

5/24/00: Conducted monthly site inspection. 

5/26/00: Removed weeds greater than 12 inches tall from the swale, removed trash and 
debris from the influent area, and compacted one gopher hole. 

6/19/00: Conducted monthly site inspection. 

6/19-21/00:The salt grass and erosion control vegetation were cut to six inches, in accordance 
with the MID, and weeds greater than 12 inches tall were removed.  

7/6/00: Conducted monthly site inspection. 

7/17/00: Removed trash and debris. 

8/3/00: Conducted monthly site inspection. 

8/4/00: Removed trash and debris and weeds greater than 12 inches tall. 

 

Vector Activities 

None this period. 

 

Issues / Solutions  

None this period. 
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Paxton Maintenance Station Media Filter (Site ID 74103) Brown and Caldwell 

Metro Maintenance Station Multi-Chamber Treatment Train (Site ID 74104) 
Brown and Caldwell 

Final minor changes were made to the designs.  Paxton and Metro designs were resubmitted 
for final Structures and D7 review.  HQ Structures tentatively approved the project.  Brown 
and Caldwell continues to work with the District OE on approval of the project.  HQ OE 
briefing has been scheduled for 1st week of September thus beginning the HQ OE process.   A 
schedule is presented below. 

 

Schedule - Paxton/Metro Media Filter/MCTT: 

Action Duration Milestone Estimated Completion 
Date 

Incorporate preliminary 
Structures and D7OE review 
comments 

 Submit entire PS&E package 03/08/00 (actual) 

Structures and D7OE 
Review 

4 weeks   

  Receive comments from 
Structures and D7OE 

04/06/00 (actual) 

Consultant revise PS&E 17.4 weeks   
   08/07/00 
Structures final review and 
Final Revisions 

2  weeks   

  Submit final to D7 08/21/00 
D7 process and format 
PS&E 

4 weeks   

  D7 submit to HQ 09/18/00 
HQ review and processing; 
advertise contract 

13 weeks   

  Advertise contract 12/18/00 
Bid Period and evaluate bids 4 weeks   
  Notice to Proceed 01/15/01 
Construction 16 weeks   
  Construction complete 05/7/01 
Install Instrumentation 2 weeks   
  Operational 05/21/01 
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District 11 BMP Pilot Sites 

Activity described covers the period from May 19, 2000 – August 23, 2000 

Monitoring Activities Applicable to all sites. 

On May 19, both influent and effluent monitoring stations were partially decommissioned for 
summer: 20-liter sample bottles, teflon sampling hoses, and intake strainers were removed for 
cleaning. 

Operations and Maintenance Activities Applicable to all sites. 

On May 22, 560 flats of salt grass were contracted from Tree of Life Nursery for use as 
reserves for the three swales/strips in District 11. Site inspections were performed at all sites 
on June 6-7, July 6-7, and August 2-3. 

Vector Activities Applicable to all sites 

County of San Diego vector control performed inspections on May 22 and 30; June 6, 12-13, 
19 and 26; July 3, 10, 17 and 24; and August 1 and 7. 

I-5/SR-56 Extended Detention Basin (Site ID 111101) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

 

Operations and Maintenance 

May 22: Treewind Landscape cut the vegetation to 8 inches and trash was removed. On June 
6, woody wetland vegetation was removed from the inlet riprap. 

Vector Activities 

  May 30:  Breeding noted.  No abatement performed. 

Issues / Solutions 

None to report this period. 
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SR-78/I-15 Extended Detention Basin (Site ID 111102) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

Operations and Maintenance 

On June 13, gopher holes were collapsed and plugged and trash was removed.  On August 3, 
during monthly site inspections, maintenance crews painted over graffiti on both the influent 
and effluent fiberglass enclosures. 

Vector Activities  

None this period. 

Issues / Solutions 

None this period. 

I-5/La Costa Avenue Infiltration Basin (Site ID 111103) KLI 

Monitoring/Sampling Activities 

Biweekly well depth measurements were taken on May 24, June 15, 30, July 12, 28, and 
August 11.  (See Appendix F for well depth measurement log) 

Operations and Maintenance 

On June 9 and July 7, woody wetland vegetation and trash was removed from the basin and 
side slopes. 

Vector Activities  

May 2, 8, 15, 22 and 30; June 6 and 12:  Breeding observed. 

May 22:  Site abated with Altosid pellets. 

 

Issues / Solutions 

None to report this period. 

 

I-5/La Costa Wet Basin (Site ID 111104) KLI 

Monitoring/Sampling Activities 

Monthly 48-hour time weighted composite samples of the 6 inch inlet pipe from the 
trapezoidal channel to the wet basin were taken on May 30-June 1. On June 9, the baseline 
sampling hose and strainer were removed from the 6 inch inlet pipe for cleaning. On June 30, 
clean sampling hoses and intake strainers were installed in the 6 inch inlet pipe and at the wet 
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basin effluent. The monthly paired  48-hour time weighted composite baseline sampling (at 
the 6 inch inlet pipe from the trapezoidal channel and the wet basin effluent) was conducted 
on July 3-5 and August 2-4. 

Operations and Maintenance 

On May 26, wooden stakes were placed around the wetland vegetation boundaries to 
determine percent open water area and to track continued growth. On June 1, the open water 
area was calculated to be 41%. On July 13, Native Landscape performed a test thinning of the 
wetland vegetation . On August 2, Brock Ortega from Dudek and Associates completed his 
biological survey of the wet basin. No endangered species were detected. On August 7, KLI 
lowered the water level in the wet basin and tested for sediment accumulation in the forebay 
and the main pond. The sediment consists of a zero to one-quarter inch, black silt layer 
throughout the wet basin. On August 8, Native Landscape started to thin the wetland 
vegetation per MID v13. On August 14, field crews cleaned debris and sediment accumulation 
from influent canal gate and effluent pipe. Thinning was completed on August 18.  About 1.5 
yd3 of material was added near the basin outlet to cover a portion of the pond liner that had 
become exposed.  

Vector Activities 

May 2, 8, 15, 22 and 30:  Breeding observed. 

May 22:  Site abated with Altosid pellets. 

 

Issues / Solutions 

None to report this period. 

 

I-5/Manchester Avenue Extended Detention Basin (Site ID 111105) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

Operations and Maintenance 

On June 24, Treewind Landscape cut the vegetation to 8-inches. Trash was removed on  
July 6. 

Vector Activities  

During site visits on May 22 and 30; June 6, 12, 19 and 26; July 3, 10, 17 and 24; and August 
1 and 7, it was observed that the site was dry.  

Issues/Solutions 

None to report this period. 
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Kearny Mesa Maintenance Station StormFilter - Perlite/Zeolite  
(Site ID 112201) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

Operations and Maintenance 

On July 6, field crews completed the StormFilterTM manufacturer's major maintenance 
inspection at Kearny Mesa Maintenance Station. No maintenance is required. 

Vector Activities  

May 30 and June 6, 13 and 19:  Breeding observed. 
 
Issues / Solutions 

None to report this period. 
 

Escondido Maintenance Station Media Filter - Sand (Site ID 112202) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

Operations and Maintenance 

On June 7, the presedimentation chamber canal gate was opened for summer. 

Vector Activities  

June 26 and July 3:  Breeding observed. 

Issues / Solutions 

None to report this period. 

 

La Costa Park and Ride Media Filter - Sand  (Site ID 112203) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

Operations and Maintenance 

On June 9, trash was removed from the presedimentation chamber and weeds were removed 
from the sand filter. On July 9 and August 3, trash was removed from the site. 

Vector Activities  

None this period. 
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Issues / Solution 

None this period. 

 

 

SR-78/I-5 Park and Ride Media Filter - Sand (Site ID 112204) KLI 

Monitoring/Sampling Activities 

None this period. 

 

Operations and Maintenance 

On July 7, trash was removed from the site. 

 

Vector Activities  

During site visits on May 22 and 30; June 6, 12 19 and 26; July 3, 10, 17 and 24; and August 1 
and 7, it was observed that the site was dry. 

 

Issues / Solutions 

None this period. 

 

Melrose Ave/SR-78 Biofiltration Swale (Site ID 112205) KLI 

Monitoring/Sampling Activities 

 No additional activities to report. 

 

Operations and Maintenance 

On June 13, trash was removed from the swale and gopher holes were collapsed and plugged. 
On July 7 and August 9, trash was removed from the site. 

Vector Activities  

None this period. 

 

Issues / Solutions 

None this period. 
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I-5 Palomar Airport Biofiltration Swale (Site ID 112206) KLI 

Monitoring/Sampling Activities 

No additional activities to report. 

 

Operations and Maintenance 

On July 7, gopher holes were collapsed and plugged and trash was removed. 

 

Vector Activities 

None this period. 

 

Issues / Solutions 

None this period. 

 

 

 

Carlsbad Maintenance Station Bio Strip / Infiltration Trench  
(Site ID 112207) KLI 

Monitoring/Sampling Activities 

Monthly well depth measurements were taken on June 15, July 12, and August 11.  

 

Operations and Maintenance 

On June 24, Treewind Landscape cut the vegetation to 8-inches.  

 

Vector Activities  

None this period. 
 
Issues / Solutions 

None this period. 
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 Summary of Target and Successfully Sampled Storms Per Site 

Successfully Sampled Storms 1, 4 

(PRELIMINARY) 
Location BMP Type Monitoring 

Consultant 
Operational 

(yes/no) 
Operational 

Date 

Target 
Number 

of 
Storms 

1998-
1999 

1999-
2000 

2000-
2001 

Total 
to 

Date 
 
District 7 
I-605/SR-91 IB MW/Law Yes 4/9/99 4 0 83  83 

I-210 East of Orcas CDS MW/Law Yes 8/10/00 8 0 0  0 

I-210 East of Filmore CDS MW/Law Yes 8/10/00 8 0 0  0 

I-5/I-605 EDB BC/Law Yes 2/26/99 10 2 4  6 

I-605/SR-91 EDB BC/Law Yes 2/22/99 10 3 3  6 

Paxton P & R MF BC/Law No 5/21/012 8 0 0  0 

Metro MS MCTT BC/Law No 5/21/012 8 0 0  0 

Alameda MS OWS BC/Law Yes 5/17/99 8 0 4  4 

Eastern MS MF BC/Law Yes 2/15/99 8 1 4  5 

Foothill MS MF BC/Law Yes 3/8/99 8 2 4  6 

Termination  P & R MF BC/Law Yes 5/17/99 8 0 4  4 

Via Verde P & R MCTT BC/Law Yes 5/17/99 8 0 4  4 

Lakewood P & R MCTT BC/Law Yes 5/17/99 8 0 4  4 

Altadena Bio Strip MW/Law Yes 10/1/99 8 0 6  6 

 Infiltration Trench MW/Law Yes 10/1/99 8 0 63  63 

Foothill MS DII  north- SG Insert MW/Law Yes 1/22/99 8 4 7  11 

 DII south- FF Insert MW/Law Yes 1/22/99 8 3 7  10 

Las Flores MS DII north-SG Insert MW/Law Yes 1/22/99 8 5 
5  10 

 DII south-FF Insert MW/Law Yes 1/22/99 8 2 5  7 

Rosemead MS  DII north-FF Insert MW/Law Yes 1/22/99 8 3 5  8 

 DII south-SG Insert MW/Law Yes 1/22/99 8 3 5  8 

I-605/SR-91 Bio Strip MW/Law Yes 10/1/99 8 0 2  2 

 Bio Swale MW/Law Yes 10/1/99 8 0 2  2 

Cerritos MS Bio Swale MW/Law Yes 10/1/99 8 0 4  4 

I-5/I-605 Bio Swale MW/Law Yes 10/1/99 8 0 4  4 

I-605/ Del Amo Bio Swale MW/Law Yes 10/1/99 8 0 2  2 
District  11 

I-5/SR-56 EDB KLI Yes 1/24/99 12 4 5  9 

I-15/SR-78 EDB KLI Yes 1/24/99 12 4 5  9 

I-5/La Costa (West) IB KLI Yes 1/24/99 12 83 133  213 

I-5/La Costa (East) WB KLI Yes 10/1/99 8 0 5  5 

I-5/Manchester (East) EDB KLI Yes 10/1/99 8 0 4  4 

Kearney Mesa MS StormFilter   KLI Yes 10/1/99 12 3 6  9 

Escondido MS MF KLI Yes 2/16/99 12 3 5  8 

La Costa P & R MF KLI Yes 2/16/99 12 3 5  8 

SR-78/I-5  P& R MF KLI Yes 2/26/99 12 2 5  7 

Melrose Ave/SR-78 Bio Swale KLI Yes 3/1/99 12 0 0  0 

I-5 Palomar Airport Rd Bio Swale KLI Yes 10/1/99 12 0 3  3 

Carlsbad MS Bio Strip KLI Yes 10/1/99 12 0 3  3 

 Infiltration Trench KLI Yes 10/1/99 12 83 113  193 
1All 1998-1999 DII data will be  reviewed.  A criteria for acceptance has been established .  1998-1999 Data will be reviewed at the end of the year (2000). 
2Subject to Schedule Update  
3Empirical Observations only, no runoff testing (per the Scoping Study).  Groundwater or Vadose Zone Samples Only. 
4All Stormwater sampling will terminate at the end of the defined monitoring season – Spring 2001 
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OMM PLAN ACTIVITIES 

Volumes  I and II 

The documents have been finalized and adopted. No changes were made to the documents 
during the past quarter. 

 Maintenance Indicator Document   

A revised annotated MID (Version 14A) dated August 24, 2000 is included as Appendix E.  A 
finalized MID (Version 14) will be provided to all upon approval.  As discussed during the 
August 24, 2000 Biweekly Conference Call meeting, revisions pertaining to Oil Water 
Separator and Drain Inlet Insert (StreamGuard) have been made.  Revisions are as follows: 

Drain Inlet Insert (StreamGuard) Oil and Grease Criteria – the Maintenance Indicator has been 
modified based on correspondence received from the manufacturer as well as an  indicator to 
inspect for tears, rips, and fallen media. 

Oil Water Separator Inspection for sediment and oil accumulation in the pre-separator and 
separator chamber has been modified to Quarterly inspection (rather than monthly). 
 

Database   

The OMM Database is updated every 15th of the month and posted on the 
www.rbf.com/caltrans web site.  Changes made to the database during this quarter include the 
following:  (1) updates of OMM activities, (2) Analytical Data Jan 1999 to April 2000.  Next 
update will be on September 15, 2000. 

 

O&M Cost 

O&M costs from the months of March to July 2000 are included in Appendix H of this 
document.  Summary sheets are provided with costs sorted by BMP types as well as by 
Districts.  The detailed cost breakdown for each BMP site is also included.   
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VECTOR ACTIVITIES 
 
 

Summary of vector issues from May 2, 2000 to August 24, 2000. 
 
DISTRICT 7 

San Gabriel Valley Mosquito & Vector Control District 
Monitoring 
 No sites were found breeding during this period. 
 
Abatement 
 No abatement carried out during this period. 
 
Greater Los Angeles County Vector Control District 

Monitoring 
 

Breeding was observed at the following sites: 
 
5/5/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
 
5/10/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
 
5/11/00 – Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 
 
5/25/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
 
5/31/00 - Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 

 
6/2/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
 
6/6/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 

 Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 
 Weir box of the CDS unit at I-210/East of Filmore (Site #73103). 

 
6/14/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
    Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 
    Weir box and sump of the CDS unit at I-210/East of Filmore (Site #73103). 
 
6/21/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
    Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 
    Sump of the CDS unit at I-210/East of Filmore (Site #73103). 
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 6/30/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
    Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 
    Sump of the CDS unit at I-210/East of Filmore (Site #73103). 
 
7/6/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
  Sump of the CDS unit at I-210/ East of Orcas (Site #73102). 
  Sump of the CDS unit at I-210/East of Filmore (Site #73103). 
 
7/14/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 
 
7/24/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208). 

 
Abatement 
 

5/5/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 
Altosid liquid. 

 
5/10/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid liquid. 
 
5/11/00 - The sump of the CDS unit at I-210/East of Orcas (Site #73102) treated with Altosid 

liquid. 
 
5/25/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid liquid. 
 
5/31/00 - The sump of the CDS unit at I-210/East of Orcas (Site #73102) treated with Altosid 

liquid. 
 
6/2/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid liquid. 
 
6/6/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid liquid. 
 Sump of the CDS unit at I-210/ East of Orcas (Site #73102) treated with Altosid    
 liquid. 
 Weir box of the CDS unit at I-210/East of Filmore (Site #73103) treated with   
 Altosid liquid. 

 
6/14/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid liquid. 
    The sump of the CDS unit at I-210/East of Orcas (Site #73102) treated with     
                Altosid liquid. 
    Weir box and sump of the CDS unit at I-210/East of Filmore (Site #73103)  
                 treated with Altosid liquid. 
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6/21/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated    
                with Altosid liquid. 

Sump of the CDS unit at I-210/ East of Orcas (Site #73102) treated with Altosid    
liquid. 
Sump of the CDS unit at I-210/East of Filmore (Site #73103) treated with  
Altosid liquid. 

 
6/30/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated             
                with Altosid liquid. 

Sump of the CDS unit at I-210/ East of Orcas (Site #73102) treated with Altosid liquid. 
Sump of the CDS unit at I-210/East of Filmore (Site #73103) treated with Altosid 
liquid. 

 
7/6/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid liquid. 
Sump of the CDS unit at I-210/ East of Orcas (Site #73102) treated with Altosid liquid. 
Sump of the CDS unit at I-210/East of Filmore (Site #73103) treated with Altosid liquid. 

 
7/14/00 - Sedimentation vault of the MCTT at the Lakewood P&R (Site #74208) treated with 

Altosid pellets. 
 
7/24/00 – Although breeding was noted at the MCTT at the Lakewood P&R (Site #74208), no 

abatement was required due to the Altosid pellets the week before. 
 

 
Los Angeles County West Vector Control District 

Monitoring 
 

No sites were found breeding during this period. 
 

Abatement 
 

No abatement carried out during this period. 
 
 
DISTRICT 11 

County of San Diego Vector Surveillance and Control 
Monitoring 

Breeding was observed at the following sites: 
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5/2/00 – The IB at La Costa (Site #111103). 
Wet Basin at La Costa (Site #111104). 
 

5/8/00 –  IB at La Costa (Site #111103). 
Wet Basin at La Costa (Site #111104). 
 

5/15/00 - The IB at La Costa (Site #111103). 
  Wet Basin at La Costa (Site #111104). 
 

5/22/00 - The IB at La Costa (Site #111103). 
Wet Basin at La Costa (Site #111104). 

 
5/30/00 – The IB at La Costa (Site #111103). 
  Wet Basin at La Costa (Site #111104). 
  StormFilter at Kearny Mesa MS (Site #112201). 

 The EDB at I-5/SR-56 (Site #111101). 
 
6/6/00 - The IB at La Costa (Site #111103). 

  StormFilter at Kearny Mesa MS (Site #112201). 
 

6/12/00 - The IB at La Costa (Site #111103). 
 
6/13/00 – StormFilter at Kearney Mesa MS (Site #112201). 
 
6/19/00 - StormFilter at Kearney Mesa MS (Site #112201). 
 
6/26/00 – Delaware Style Sand Filter at Escondido MS (Site #112202). 
 
7/3/00 - Delaware Style Sand Filter at Escondido MS (Site #112202). 

 
 

Abatement 

        5/22/00 – The IB at La Costa (Site# 111103) treated with Altosid pellets. 
            The Wet Basin at La Costa (Site #111104) treated with Altosid pellets. 
 

 
DEPARTMENT OF HEALTH SERVICES 

Out-of-State Survey 

A total of 338 surveys were sent, 85 within and 253 outside the state of California.  Of those surveys, a 
total of 105 agencies have responded to the mailing.  Of these 105 agencies, 72 (69%) have provided 
feedback on vectors associated with stormwater management structures, 34 within California and 38 
from out of state. 



Caltrans BMP Pilot Studies 
Quarterly  Status Report 

August 24, 2000 
 

 

 35

 
Participating vector control agencies have listed a variety of stormwater management structures with 
which they are familiar with, but by far the most recognized were the retention or detention basins and 
ponds.  Approximately half of the participating agencies (35/72) were familiar with BMPs, and from 
the Caltrans BMP brochure, recognized wet basins and extended detention basins as the most 
common BMP. 
 
One of the primary concerns of California Department of Health Services-Vector Borne Disease 
Section (CDHS-VBDS) is the degradation of stormwater management structures over time.  The 
majority of stormwater structures listed by the participating vector control agencies had been in use for 
over 5 years (79% from out of state agencies and 74% from within California), while 58% from out of 
state agencies and 50% within California reported structures in use for over 10 years.  Within these 
long-term structures, vector production had been reported.  Irregular maintenance activities or lack of 
maintenance activities resulted in excessive growth of emergent vegetation and accumulation of silt 
and debris that clogged up these stormwater structures.  The resulting stagnant water that remained 
usually had high concentrations of organic material and provided the ideal environment for egg-laying 
mosquitoes.  Most vector control agencies provided abatement to limit or reduce mosquito and vector 
production, as well as activities to limit emergent vegetation growth, such as mowing, application of 
herbicides, and debris and silt clean up.   
 
Based on responses to the CDHS-VBDS survey, a variety of mosquito species utilized the many 
different stormwater management structures throughout the US, but the most commonly seen, in order 
of abundance, were the genus Culex, and Aedes.  In California, the most abundant was the genus 
Culex, with Culliseta second most abundant. 
 
Besides mosquitoes, other vector and/or nuisance species were reported to utilize the BMPs.  
Throughout the United States, the most commonly reported were midges and rats. 
 
The view that the vector control agencies have taken towards these stormwater management 
structures, or BMPs, is that they are in favor of the water quality improvements it proponents, but feel 
they should be included in the design process of new stormwater management structures.  They are 
concerned with the structures currently in use, due mostly to irregular maintenance and possibly to 
current design criteria. 
 
The full text of DHS’ Out-of-State BMP Survey can be found in Appendix J. 
 
Vector Database 

The DHS vector database reports have been updated for this quarter and are available via the RBF 
website. 
 
Mosquito Production Study 

DHS continued collecting production data from all BMP sites in Districts 7 and 11.  To date, the 
following efforts have been made in undertaking the mosquito production study: 
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• Commencing in May, DHS began conducting weekly data collection and sampling of 
BMPs in Districts 7 and 11.  Prior to this, samples were collected on a bi-weekly basis. 

• Standardization of sampling techniques and monitoring frequency with the Vector Control 
Districts in Districts 7 and 11 continues. 

 
MCTT Monitoring and “Mosquito-Proofing” 

In response to Bob Pitt’s recommendations for the MCTT sites, DHS, in association with the 
Greater Los Angeles County Vector Control District, has assisted Brown and Caldwell in 
attempting to mosquito proof the MCTT at Lakewood P&R. 
 
On 5/17/00, Brown and Caldwell submitted a memorandum (Appendix K) outlining specific 
modifications and cost estimates for “mosquito-proofing” the MCTT at Lakewood P&R.   
 
On 6/8/00, DHS submitted a response to Brown and Caldwell’s memo.  They have agreed with the 
elimination of the aeration bags in the catch basin, but suggest that the plastic netting be replaced with 
a sturdier material, such as PVC.  For the settling chamber, DHS concurs with the idea of an 
aluminum cover, but is still concerned with other possible entry points, such as the pipe that leads 
from the catch basin to the settling chamber.  DHS also suggests that covers should incorporate, at a 
minimum, 4 doors for vector control surveillance, but preferably every 6-10 feet. 
 
At the last Quarterly meeting (6/14/00), it was agreed that the aluminum covers will be installed at the 
two existing sites, while the Metro Maintenance Station site will be left uncovered as a “control” site 
to evaluate its efficacy.  Brown and Caldwell are currently putting together a PS&E package for 
review by Caltrans. 
 
The full text of DHS’ memorandum can be found in Appendix K. 
 
CDS Monitoring and “Mosquito Proofing” 

On 7/11/00, representatives of DHS met with Larry Walker Associates and Caltrans to familiarize the 
newly retained DHS engineer with the BMP sites.  After the engineer’s initial visit and subsequent 
visits, she has suggested several ideas to “mosquito-proof” the CDS units.  In a memo to Caltrans 
dated August 2, 2000 (provided at the last biweekly meeting on 8/24/00), she proposed three ideas: 1) 
install a drain, sump pump, or siphon to ensure a 72 hour drain time, 2) install flappers or check valves 
upstream and downstream of the CDS units to prevent entry of mosquitoes without disrupting flow 
into or out of the unit, or 3) install flappers in the inlet and outlet of the unit that would prevent entry 
of mosquitoes without interfering with the hydraulics of the unit.  Montgomery Watson is currently 
reviewing the recommendations provided by DHS. 
 
ADULT MONITORING 
 
Attached in Appendix I is the final report provided by UCR on adult mosquito and midge 
monitoring. 
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Sites Monitored by Vector Control District 

Location BMP 
Type 

Monitor 
Consultant Vector Control District Activities 

DISTRICT  7 
I-605/SR-91 IB MW/Law GLACVCD None this period. 
I-210 East of Orcas CDS MW/Law GLACVCD May 11: Breeding observed in sump of the CDS; abated with Altosid liquid. 

May 31: Breeding observed in sump of the CDS; abated with Altosid liquid. 
June 6: Breeding observed in sump of the CDS; abated with Altosid liquid. 
June 14: Breeding observed in sump of the CDS; abated with Altosid liquid. 
June 21: Breeding observed in sump of the CDS; abated with Altosid liquid. 
June 30: Breeding observed in sump of the CDS; abated with Altosid liquid. 
July 6: Breeding observed in sump of the CDS; abated with Altosid liquid. 

I-210 East of Filmore CDS MW/Law GLACVCD June 6: Breeding observed in weir box of the CDS; abated with Altosid liquid. 
June 14: Breeding observed in weir box and sump of the CDS; abated with Altosid liquid. 
June 21: Breeding observed in sump of the CDS; abated with Altosid liquid. 
June 30: Breeding observed in sump of the CDS; abated with Altosid liquid. 
July 6: Breeding observed in sump of the CDS; abated with Altosid liquid. 

I-5/I-605 EDB BC GLACVCD None this period. 
I-605/SR-91 EDB BC GLACVCD None this period. 
Paxton Park & Ride MF BC GLACVCD N/A 
Metro MS MCTT BC GLACVCD N/A 
Alameda MS OWS BC GLACVCD None this period. 
Eastern MS MF BC GLACVCD None this period. 
Foothill MS MF BC SGVVCD None this period. 
Termination  Park & Ride MF BC GLACVCD None this period. 
Via Verde Park & Ride MCTT BC SGVVCD None this period. 
Lakewood Park & Ride MCTT BC GLACVCD May 5:  Breeding observed in sedimentation vault; abated with Altosid liquid. 

May 10:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
May 25:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
June 2:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
June 6:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
June 14:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
June 21:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
June 30:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
July 6:  Breeding observed in sedimentation vault; abated with Altosid liquid. 
July 14:  Breeding observed in sedimentation vault; abated with Altosid pellets. 
July 24:  Breeding observed in sedimentation vault; no abatement performed. 

Altadena Bio Strip/IT MW/Law GLACVCD None this period. 
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Location BMP 
Type 

Monitor 
Consultant Vector Control District Activities 

Foothill DII MW/Law SGVVCD None this period. 
Las Flores DII MW/Law LA Co West None this period. 
Rosemead DII MW/Law SGVVCD None this period. 
I-605/SR-91 Bio Strip/Swale MW/Law GLACVCD None this period. 
Cerritos MS BioSwale MW/Law GLACVCD None this period. 
I-5/I-605 BioSwale MW/Law GLACVCD None this period. 
I-605/ Del Amo BioSwale MW/Law GLACVCD None this period. 
DISTRICT 11 
I-5/SR-56 EDB KLI SD Co VC May 30: Breeding observed. 
I-15/SR-78 EDB KLI SD Co VC None this period. 
I-5/La Costa (West) IB KLI SD Co VC May 2: Breeding observed. 

May 8: Breeding observed. 
May 15: Breeding observed. 
May 22: Breeding observed; abated with Altosid pellets. 
May 30: Breeding observed 
June 6: Breeding observed. 
June 12: Breeding observed. 

I-5/La Costa (East) WB KLI SD Co VC May 2: Breeding observed. 
May 8: Breeding observed. 
May 15: Breeding observed. 
May 22: Breeding observed; abated with Altosid pellets. 
May 30: Breeding observed 

I-5/Manchester (East) EDB KLI SD Co VC None this period. 
Kearny Mesa MS StormFilter 

(Perlite/Zeolite) 
KLI SD Co VC May 30: Breeding observed. 

June 6: Breeding observed. 
June 13: Breeding observed. 
June 19: Breeding observed. 

Escondido MS MF KLI SD Co VC June 26: Breeding observed. 
July 3: Breeding observed. 

La Costa Park & Ride MF KLI SD Co VC None this period. 
SR-78/I-5  Park & Ride MF KLI SD Co VC None this period. 
Melrose Ave/SR-78 Bio Swale KLI SD Co VC None this period. 
I-5 Palomar Airport Road Bio Swale KLI SD Co VC None this period. 
Carlsbad MS Bio Strip/IT KLI SD Co VC None this period. 
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ENVIRONMENTAL INFORMATION 
 

Dudek and Associates Inc. surveyed the BMPs in late May, June, and July 2000.  The surveys 
consisted of reviewing the sites for potential endangered, threatened, or sensitive species 
issues.  Conditions reviewed included presence of water, presence of nesting birds or suitable 
habitat, and a focused passive survey for the light-footed clapper rail at the District 11- La 
Costa Wet Basin on each visit conducted during August 2 and 4, 2000, which proved 
negative.  

Water was present at the La Costa Wet Basin, and the La Costa Infiltration Basin during the 
May survey.  Additionally, a single Least Tern (State and Federally listed as endangered) was 
observed at the La Costa Wet Basin during the May 2000 survey.  A letter dated June 20, 
2000, was sent to the U.S. Fish and Wildlife Service regarding this observation. In addition to 
reporting this observation, the letter was also used to transmit the draft maintenance plan for 
the La Costa Wet Basin BMP and a template of a reporting letter.  In a July 20, 2000, letter, 
the U.S. Fish and Wildlife Service provided their comments on the proposed maintenance 
activities.  The Service recommended that an active survey (i.e., a tape should be played to 
elicit a response) be conducted; however, following verbal discussions with the Dudek 
biologist, it was agreed by the U.S. Fish and Wildlife Service that passive, not active surveys 
be continued.  A follow-up confirmation letter from this verbal agreement is still expected 
from the Service. 

Nesting birds were not detected during the surveys.   The nets erected at the La Costa and I-
5/SR-78 Park-N-Ride Media Filters, and La Costa Infiltration Basin likely prevented nesting 
activities by nearby Snowy Plover and Least Tern at these locations. 

Monthly Biological Monitoring Reports for the months of May, June, and July 2000 are 
included in Appendix G of this document.  
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WEATHER  

Precipitation data for Los Angeles and San Diego were obtained from NOAA.  Precipitation 
data since the beginning of the 1999-2000 season for 2 gages in Los Angeles and 2 gage in 
San Diego is provided below.  
 
The data presented here is for reference only.  The actual rainfall at individual BMP sites will 
vary from the values given in the table.  The data presented above for Los Angeles is as of 
4:00 p.m. for the preceding 24 hours on the date indicated. For San Diego, is as of 5:00 p.m. 
for the preceding 24 hours. 
 

December 1999 
Los Angeles – Downtown/USC San Diego 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

1 0.00 16 0.00 1 0.00 16 0.00 
2 0.00 17 0.00 2 0.00 17 0.00 
3 0.00 18 0.00 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 0.00 
7 0.00 22 0.00 7 0.00 22 0.00 
8 0.00 23 0.00 8 0.00 23 0.00 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.03 25 0.00 10 0.03 25 0.00 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.00 15 0.00 30 0.00 
  31 0.00   31 0.00 

 
 
 

January 2000 
Los Angeles – Downtown/USC San Diego 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

1 0.12 16 0.00 1 0.28 16 0.03 
2 0.00 17 0.02 2 0.04 17 Trace 
3 0.00 18 0.01 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 0.00 
7 0.00 22 0.00 7 0.00 22 0.00 
8 0.00 23 0.02 8 0.00 23 0.00 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.42 10 0.00 25 Trace 
11 0.00 26 0.14 11 0.00 26 0.03 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.03 15 0.00 30 Trace 
  31 0.21   31 0.08 
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February 2000 
Los Angeles – Downtown/USC San Diego 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

1 0.00 16 0.58 1 0.00 16 0.07 
2 0.00 17 0.08 2 0.00 17 0.14 
3 0.00 18 0.00 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.29 5 0.02 20 0.33 
6 0.00 21 1.63 6 0.00 21 1.19 
7 0.00 22 0.00 7 0.00 22 0.58 
8 0.00 23 1.09 8 Trace 23 0.08 
9 0.00 24 0.00 9 0.00 24 0.63 
10 0.41 25 0.00 10 0.03 25 0.00 
11 0.12 26 0.00 11 0.09 26 0.00 
12 0.62 27 0.24 12 0.39 27 Trace 
13 0.26 28 0.00 13 0.06 28 Trace 
14 0.44 29 0.00 14 0.06 29 0.00 
15 0.00   15 0.00   

 
March 2000 

Los Angeles – Downtown/USC San Diego 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
1 0.00 16 0.00 1 0.04 16 0.00 
2 0.00 17 0.00 2 0.00 17 0.00 
3 0.01 18 0.00 3 0.01 18 0.00 
4 0.27 19 0.00 4 Trace 19 0.00 
5 1.78 20 0.00 5 0.65 20 0.10 
6 0.04 21 0.00 6 0.08 21 0.00 
7 0.00 22 0.00 7 0.05 22 0.00 
8 0.71 23 0.00 8 0.06 23 0.00 
9 0.01 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.00 10 0.00 25 0.00 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 Trace 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.00 15 0.00 30 0.00 
  31 0.00   31 0.00 

 
 

April 2000 
Los Angeles – Downtown/USC San Diego 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

1 0.00 16 0.00 1 0.00 16 0.00 
2 0.00 17 1.03 2 0.00 17 0.02 
3 0.00 18 0.46 3 0.00 18 0.46 
4 0.00 19 0.00 4 0.00 19 0.01 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 Trace 
7 0.00 22 0.00 7 0.00 22 0.01 
8 0.00 23 0.00 8 0.00 23 0.00 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.00 10 0.00 25 0.00 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.00 15 0.04 30 0.00 
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May 2000 
Los Angeles – Downtown/USC San Diego 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

1 0.00 16 0.00 1 0.00 16 0.00 
2 0.00 17 0.00 2 0.00 17 0.00 
3 0.00 18 0.00 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 0.00 
7 0.00 22 0.00 7 0.00 22 0.00 
8 0.00 23 0.00 8 Trace 23 Trace 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.00 10 0.00 25 Trace 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.00 15 0.00 30 0.00 
  31 0.00   31 0.00 

 
June 2000 

Los Angeles – Downtown/USC San Diego 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
1 0.00 16 0.00 1 0.00 16 0.00 
2 0.00 17 0.00 2 0.00 17 0.00 
3 0.00 18 0.00 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 Trace 
7 0.00 22 0.00 7 0.00 22 0.00 
8 0.00 23 0.00 8 0.00 23 0.00 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.00 10 0.00 25 Trace 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.00 15 0.00 30 0.00 

 
July 2000 

Los Angeles – Downtown/USC San Diego 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
Day Precip. 

(Inches) 
1 0.00 16 0.00 1 0.00 16 0.00 
2 0.00 17 0.00 2 0.00 17 0.00 
3 0.00 18 0.00 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 0.00 
7 0.00 22 0.00 7 0.00 22 0.00 
8 0.00 23 0.00 8 0.00 23 0.00 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.00 10 0.00 25 0.00 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.00 14 0.00 29 0.00 
15 0.00 30 0.00 15 0.00 30 0.00 
  31 0.00   31 0.00 
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August 2000 
Los Angeles – Downtown/USC San Diego 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

Day Precip. 
(Inches) 

1 0.00 16 0.00 1 0.00 16 0.00 
2 0.00 17 0.00 2 Trace 17 0.00 
3 0.00 18 0.00 3 0.00 18 0.00 
4 0.00 19 0.00 4 0.00 19 0.00 
5 0.00 20 0.00 5 0.00 20 0.00 
6 0.00 21 0.00 6 0.00 21 0.00 
7 0.00 22 0.00 7 0.00 22 0.00 
8 0.00 23 0.00 8 0.00 23 0.00 
9 0.00 24 0.00 9 0.00 24 0.00 
10 0.00 25 0.00 10 0.00 25 0.00 
11 0.00 26 0.00 11 0.00 26 0.00 
12 0.00 27 0.00 12 0.00 27 0.00 
13 0.00 28 0.00 13 0.00 28 0.00 
14 0.00 29 0.07 14 0.00 29 0.01 
15 0.00 30 0.00 15 0.00 30 0.00 
  31 0.00   31 0.00 



 
 
 
 
 
 
 
 
 
 

Appendix A 

Quarterly Status 9 Meeting Minutes 
 
 





MEETING MINUTES 
Meeting Date:  June 14, 2000 
Page  2 
 

A-2 

 
 

ITEM 
 

DESCRIPTION 
 

STATUS 
 

OPENED 
 

DUE 
 

ACTION FOR: 
01  Agenda Items 1 and 2:  Introductions were made.  Plaintiff remarks:  Cautioned that the Plaintiff 

representative’s time is limited, and that schedules must be anticipated to the extent possible to efficiently 
use time.  When comments are submitted by the Plaintiffs, they need to be evaluated and appropriate 
responses provided.  It was noted that the Plaintiffs were not contacted about the infiltration basin siting 
study in D11 to discuss the Work plan before the study was done. 

    

02  Agenda Item 3:  District 7 non-stormwater discharges:  None to report.   
District 11 non-stormwater discharges:  Ice machine malfunction at Carlsbad MS was primary problem 
this quarter.  Plaintiffs:  There were non stormwater discharges for about a month and a half, why were 
these not solved?  Caltrans:  The discharges were not a repeat of the same source.  A report was 
developed by District 11 on June 7, describing each discharge.  CT also noted that the table in the 
quarterly report is developed by the Consultant, District personnel follow up on the report within a day, 
and the discharge may no longer be evident. Plaintiffs: perhaps CT should take a closer look at the 
Carlsbad MS since there appears to be more problems at this location.  CT: agreed   

New 6/14 9/20 Caltrans D11 

03  Agenda Item 4:  Design/construction in D7:  CDS sites:  Contractor is replacing hardware that was not 
per specification (was not galvanized).  Construction to be completed this week, monitoring equipment to 
be installed next week.  Estimated costs (Construction) were presented.  
Metro/Paxton MCTT and Media Filter:  Geotechnical comments with Headquarters are the last item to 
resolve.  Construction scheduled to be completed next spring.  Monitoring to start September 2001.  
Plaintiffs:  This schedule has continuously slipped from the original.  If it slips further, the monitoring 
may not be ready for the start of the 2001-2002 wet season.  Caltrans/Consultants:  It appears the design 
issues are very close to resolution.  Plaintiffs:  What are the problems, why are these pilots taking so 
much longer for approval?  CT:  Metro/Paxton have some more technical issues than some of the other 
sites due to closer proximity to existing structures. 

Old  9/20 BCC 

04  Agenda Item 5:  The pilot program is to be completed by Sept. 2002 per the stipulation.  It would not 
appear that the requisite storms could be obtained in one winter for Metro/Paxton sites.  Caltrans:  
address on a device by device basis, the MCTT devices would not be wrapped up with the rest of the 
pilot program sites.  Austin Sand Filters could be completed preliminarily pending completion of the 
Paxton monitoring, since there are several other examples currently being piloted, but not the MCTT 
since there are fewer of those sites in operation.  Plaintiffs:  We need to start looking at the conclusions 
we are going to be drawing from this study.  Set up a meeting to discuss the final report, and this will 
help with how Metro/Paxton should be handled.  Caltrans: We must keep in mind there is a Consent 
Decree and Stipulation, each with separate requirements.  Target August for the first meeting to discuss 
the final report, and how to summarize the study, general approach to reports.  CT to contact Plaintiffs to 
set a meeting.  Mike Barrett suggested unified reports by BMP covering the whole retrofit study (both 
districts).  Steve Borroum could not commit to that approach because of the differing reporting 

New 6/14 9/20 Caltrans 
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ACTION FOR: 

requirements and timing in each district. 
05  Agenda Item 6:  Specific Operation, Monitoring and Maintenance Issues:  Gopher abatement letters.  

No more trapping, this has been memorialized in letter to the Plaintiffs.  Wet Basin Maintenance:  
Conferred with the plant and vector specialists, a harvest plan for plant materials was developed and 
distributed (at the meeting).  This item will be discussed at the next bi-weekly call.  Caltrans noted that 
the plan has not been shared with FWS yet.  It was agreed that the plan would be shared with the Service 
prior to finalizing with the Plaintiffs.  RBF noted that we were going to notify the Service that we have 
seen a species of concern utilizing the wetbasin.  A least tern was seen foraging briefly.  The opinion of 
the biological consultants is that nesting would affect basin maintenance but not foraging.  The Service 
will be notified of the Least tern siting, and also transmitted a copy of the wetbasin maintenance plan. 
Plaintiffs requested that the DOJ receive a copy of the maintenance plan and be copied on 
correspondence. 
Cerritos MS Swale gopher damage:  Recommendation from Consultant is to leave as-is.  Discussion 
followed:  a single vertical barrier on the maintenance station side was agreed to be the best option.  The 
final configuration/approach to the single barrier will be discussed at the next bi-weekly call.  Doug 
Failing recommended recording in “lessons learned” that when a swale is built with a berm, a vertical 
gopher barrier should be placed starting at the top of the berm slope and extended below the bed of the 
swale. 

New 6/14 6/29 MW 

06  Plaintiffs noted that the District 11 infiltration basin study was not on the agenda, and needed to be 
discussed.  Caltrans suggested that this should be the topic of a separate meeting, Plaintiffs agreed 

New 6/14 7/15 Caltrans D11 

07  
Agenda Item 7a: Vector Report for Quarter:  District 7, ten sites breeding, 21 abatement actions, 13 
were at MCTTs, and 4 at CDS units.  District 11:  4 sites breeding:  Wet basin and infiltration basin were 
greater than 90% of the observed breeding in District 11 sites, 1 abatement action at the La Costa IB.  
Abatement actions:  Applied altosid liquid, juvenile hormone.  One treatment of golden bear at a D7 
EDB, treating pupae washed into the detention basin, not as a result of breeding in the basin.  Plaintiffs 
noted that the subject basin drains within 72 hrs.  Rich noted that this breeding was not a function of the 
basin’s presence and that there are substantial existing breeding opportunities elsewhere in the storm 
drain and sewer systems, that are not subject to the same level of scrutiny as the Pilot Program.  Caltrans:  
We are not in a position to draw conclusions at this time as to the relative significance of sources.  If we 
were to deploy MCTTs or CDS devices on a widespread basis, we would be creating quite a bit of 
additional breeding opportunity.   
Adult monitoring:  Scheduled to end at the end of this month, with a report in September. 

New 6/14   

08  Agenda Item 7c:  DHS provided an update on the out of state survey:  DHS was interested in knowing 
the status of BMPs around the country with respect to vector problems.  Sent 338 surveys out, received 
62, only 39 had comments on BMPs.  DHS is in the process of setting trips to visit some of the more 

New 6/14 8/15 DHS 
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interesting sites outside of the state for evaluation.  The DHS database has been updated, and is available 
through RBF on the website.  DHS started a weekly sampling (mosquito production study) this week.  
Method:  Water quality sampling parameters (pH, TDS, Temp) to determine favorable conditions for 
BMP/mosquito production, and working with the vector districts doing larval sampling, no adult 
sampling as a part of this study.  A report is expected in August.  Plaintiffs:  Is this original work for 
BMPs or has other similar work been done previously?  DHS:  Quite a bit of research has been 
completed in storm drains, less on BMPs.  Caltrans:  Only 39 responded to survey on BMPs, why is the 
response so low?  DHS:  Districts did not seem to have any awareness of stormwater systems.  DHS 
plans to follow-up by telephone to non-respondents.  DHS is concerned that underground structures 
would create additional habitat, covering or undergrounding would be a problem if BMPs were 
constructed this way.  This is a separate issue from covering above ground structures.  Surveillance and 
inspection would be complicated for underground structures.  DHS would want strict design criteria such 
as no standing water greater than 72 hrs etc.  Plaintiffs:  How widespread of a vector problem is there 
with respect to current underground sources/problems.  DHS:  There is very little 'publicity' on this issue, 
but the problems are very real, and very acute in some areas.  Surveillance and control is very difficult on 
underground systems, but they (underground systems) are easily the biggest source of mosquitoes in an 
urban area.  Plaintiffs: Where specifically does this occur underground?  DHS: anywhere mosquitoes can 
find a suitable location (still ponded water, such as utility vaults and pipes).  Plaintiffs:  It would seem 
like the existing breeding capacity is immense, so what kind of treatment can reasonably be 
accomplished?  DHS:  Best that can be done is to prevent more breeding areas from being constructed, 
and try to control what breeding areas currently exist.  Prevention is the key, treatment is a losing battle, 
vector tolerance is building to the chemical controls.  For example, DHS has worked with utility 
companies to design underground vaults that do not 'breed' (trap water).  One techniques uses restrictions 
to vector entry, such as a pressure-sensitive flap.  This has been fairly successful. 

09  Agenda Item 7d:  MCTT cover proposal:  BC submitted a proposal for a hinged cover on the portion of 
the MCTT that retains the water.  Covers would be constructed of aluminum or mesh fabric.  DHS:  
Believes the covers may work, but need a safety system for their workers.  The proposed net bag needs to 
be designed so that it can be inserted and removed easily.  Cover on the main sedimentation chamber is a 
possible solution, except there are concerns where there are penetrations through the cover.  Need to 
have surveillance doors on corners of the cover for vector personnel access.  Gaskets on the aluminum 
cover must be replaced when needed.  Caltrans inquired if the covers will substantially abate the 
mosquito problems, as they are very expensive and should not be constructed unless there is a good 
chance of success.  DHS:  It is hard to know if the problem will be solved, but should be a solution that at 
a minimum reduces the problem.  The covers should be piloted at a location to understand the problems 
and benefits.  The covers appear to be well manufactured as applied in wastewater applications.  Caltrans 
noted there may be a problem with the mosquitoes washing in from the upstream catchbasin chamber on 

New 6/14 9/15 BC/Law 
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the MCTT, rendering the cover ineffective.  A pressure-sensitive flap should be deployed to alleviate this 
problem.  DHS likes the aluminum better than the fabric cover because of longevity.  Agreement was 
reached to deploy the covers to evaluate their efficacy. Covers to be installed at the two existing MCTTs, 
the filter to be constructed at Metro will remain uncovered, as a control site.  DHS indicated that a rat 
and roach problem may be exacerbated with the installation of the covers. 

010  
Agenda Item 7e:  CDS Units mosquito proofing:  It was agreed that the units would be operated without 
special effort made to drain the sump, which retains water.  If mosquito breeding occurs, this will be 
addressed on a case by case basis.  Since the units have not been in operation yet, there is insufficient 
evidence to declare a problem.  Law noted that the manufacturer requires that the units be filled with 
‘clean’ water prior to the start of the storm season for proper operation.   
Caltrans asked Law to document in writing from the manufacturer that the unit needs to be filled with 
water prior to the first storm.  Law will request the documentation from CDS, and copy the plaintiffs 
on all correspondence in this matter.  The manufacturer’s response will be discussed in the next status 
call in connection with deciding how to operate the units. 

New 6/14 9/15 Law 

011  Agenda Item 8:  Environmental Report.  Environmental and biological reports are provided in Appendix  
G of the Quarterly Report, which includes the February, March and April surveys.  A Least tern was 
observed foraging in District 11 wet basin site.  RBF to send a letter to the Service which will include: 
a boilerplate species observation notice, and the revised wet basin maintenance plan review by the 
Service.  Netting was installed at the La Costa infiltration basin to prevent habitation by Fairy shrimp. 
Netting was placed over the sand beds at the I-5/SR 78 and La Costa park and ride Austin Sand Filters to 
preclude nesting of Least terns.  

New 6/14 7/1 RBF 

012  Agenda Item 9a:    OMM for District 7 (Law):  This was a dryer than normal wet season.  Six of the 
samples did not meet aliquot goals specified in the OMM and as agreed with the Plaintiffs.  Law 
recommends that the 6 samples that did not meet the aliquots be considered as valid data since the 
aliquots are representative of the hydrographs.   
Biofilters 
There was no biofilter effluent during the first part of season since most flow infiltrated in the biofilter.   
Design hydraulic residence time measurement:  Had unsteady flow conditions, infiltration and 
nonuniform flow, further, turbidity impacted absorbance measurements.  The sites generally met the 
design residence time per the dye testing/measurement.   
Design removal efficiencies:  Biofilters, reduction in TSS and metals, increase in nutrients.   
Operation/maintenance:  605/91 biostrip, errant drivers resulted in some turf damage and gophers also 
resulted in some damage.  At Altadena MS, it was necessary to drain the spreader ditch after each event.  
Cerritos MS, had the gopher problem that resulted in a flow bypass.  Other swales functioned well and as 
intended in District 7.  Law noted a significant amount of leaves accumulating at the I-605/Carson & Del 

New 6/14 9/15 Law/Caltrans 
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Amo  biofilter, and had been removing the leaves.  It was agreed to discontinue this practice. 
Drain Inlet Inserts 
Streamguard:  Had flow bypass and flooding problems.  Inserts tend to pond/retain water after the storm 
event.  Attention was directed to the memorandum from the Streamguard manufacturer in the quarterly 
report.  All Streamguard filters will have differing permeability, there is no suggested solution for 
specific inserts that appear to bypass flow too easily.  Fossil Filter: Required pre-storm and post-storm 
cleaning.  Plaintiffs: why were sand bags placed around inlets at some of the maintenance stations?  
Caltrans responded that this is done as a routine maintenance BMP by the station.  Richard Gordon will 
investigate the specific reason for the Las Flores placement. 
Infiltration Devices 
Functioned as designed, some flow bypass for larger events, drained within 72 hrs.  The weir plate at the 
I-605/SR 91 IB was raised to maximum height possible.  Some erosion on north slope of the basin 
previously, however, hydroseed has germinated and mitigated the problem.  Altadena MS IT:  Had 
bypass when design capacity of the trench was exceeded.  Drained within 36 hrs maximum.   
Plaintiffs asked about Lysimeter sampling:  The idea was to have the vacuum applied continuously, 
rather than for 24 hours.  Caltrans noted that the vacuum does not hold after the initial application, so the 
pump would have to run continuously (District 7).  It may be possible to keep a vacuum in D11, and this 
will be tried.  Plaintiffs noted that the device efficiencies will be computed on a mass loading level.  
Caltrans concurred.  The Plaintiffs noted that having the reporting limit shown in the tables where non-
detect occurred is misleading.  It was agreed that ‘ND’ would be specified where this occurs. 

013  Agenda Item 9b:    District 11 OMM:  Had a variety of depths of rainstorms, but overall a dry year: 
Rain depths varied from 4.9in  to 8.7in, mean is usually about 10 inches.  Low aliquot sample events are 
recommended to be included as valid data since they are representative of the hydrograph.  Plaintiffs 
noted for the record they did not agree with the Maximum Storms Required column in the table on page 
75 of the Quarterly Status Report as it does not include all required storms per the Scoping Study.  In 
addition, the column should be updated to include an additional year of monitoring in District 11 
per agreement with Caltrans.   
Removal Efficiency 
Extended Detention Basins:  Good particulate removal, relatively poor dissolved constituent removal.  
Stormfilter:  Midpack dissolved removal and particulate removal, there is an improvement as compared 
to last year.  Plaintiffs want to discuss a possible change in the filter media for the Stormfilter.  It was 
agreed to release the data to the manufacturer (Stormwater Management) for this season.  Caltrans to 
forward the stormfilter monitoring data from this year and last year to the Plaintiffs to help with 
the evaluation of the media and the decision to possibly switch the media, which will be considered in the 
next status call.   
Austin Sand Filters:  Do well on particulate removal, fair removals with respect to dissolved constituents.   

New 6/14 9/15 KLI/RBF 
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Wet Basin:  Doing very well on removals across the board.  
  
Samples were collected from the wells at the infiltration devices. 
 
Hydraulic residence time at Palomar Airport Road swale was measured:  Calculated time is 53 min.  The 
Carlsbad infiltration trench has not overflowed with inflows up to the design storm runoff but is not 
functioning per design (drain time is too long).  No hydraulic residence time was evaluated for the 
Melrose swale since there was insufficient effluent flow to perform the test. 
 
Baykeeper indicated that it was OK to keep the sand bag dam in place at the wet basin for monitoring 
purposes.  It was further decided to do paired sampling of influent and effluent for non-storm discharges 
at the wetbasin. 
 
The bird deterrent nets at the Austin Sand Filter and La Costa Infiltration Basin were described.  They 
have been installed. 
 
The Plaintiffs noted that there is some repetition in the text of the Quarterly OMM reports, especially of 
background and methods common to all consultants, and asked Caltrans to try to consolidate the text in 
the next report.   

014  
Agenda Item 9c:  OMM - BC:  This was an average to less than average rain year.  Four of Five 
possible storms were captured/sampled.  It was a wetter than usual February.  Two events did not meet 
aliquot requirements, but recommend that this data be included in the data set as they are representative 
of the hydrographs. 

Efficiencies:   

Extended Detention: Good particulate removal, no appreciable dissolved constituent or nutrient 
removal.   

Sand Filter and MCTT:  Each had about the same level of constituent removal efficiency.   

Operation:  No specific issues to report.   

Plaintiffs asked about the non-detect for free oil and grease at the oil/water separator site.  Caltrans noted 
that this was correct, and that the source control program must be working at this MS. 

 
Caltrans noted that there is a transition of consultants, MW and BCC will be transitioned out, LC will 

New 6/14 9/30 Caltrans/RBF 
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take responsibility for sites in District 7.   Caltrans is gathering design and construction data from the 
design teams for the project record  Plaintiffs confirmed that they would be provided with siting, 
design construction reports in the next few months.   

015  Agenda Item 10:  Cost Workgroup:  Plaintiffs will be responding to the revised Cost Summary report.  
NRDC noted that EPA wanted to be included in the cost workgroup issues.   

New 6/14 7/1 Plaintiffs 

016  Agenda Item 11/12:  The next bi-weekly call is scheduled for June 29, at 10 am and the next Quarterly 
meeting is scheduled for September 20.  Items for next bi weekly call:  1.  Discussion of the wet basin 
vegetation management plan, 2.  Report on CDS unit pre-storm water level requirement, 3.  Stormfilter, 
discussion of current media/replacement.  Plaintiffs noted that the summer Biweekly meetings and 
reports would be issue-focused rather than detailed routine OMM activities reporting. 

FYI 6/14  All 

 
Note:  Bolded text under each item subheading refers to action items. 
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1.0 STORMWATER DATA 

This summary report encapsulates the 1999-2000 water quality monitoring at a portion of the 
District 7 sites involved in the Caltrans Best Management Practices (BMP) Retrofit Pilot 
Program. The BMP facilities addressed in this report are listed in Table 1-1, and are graphically 
referenced in Figure 1-1. For ease of presentation, tables and graphic figures are provided at the 
end of each respective section. 

This report addresses District 7 BMP locations that were monitored under the responsibility of 
Brown and Caldwell. Montgomery Watson and Law/Crandall also share the BMP Pilot Program 
monitoring responsibility in District 7, and it is suggested that the corresponding synopsis 
authored by these consultants be reviewed to gain a full perspective of the District 7 BMP effort.  

1.1 Objective 

One objective of the Caltrans BMP Pilot Program is to evaluate the performance of BMPs in 
various Caltrans stormwater runoff settings (freeway, maintenance station, and Park & Ride 
facilities). A comprehensive water quality monitoring study has been designed to meet these 
objectives by evaluating BMP performance in the removal of contaminants from stormwater 
runoff and by understanding the level of effort required to maintain the BMPs at optimal 
effectiveness. Data collected from the 1999-2000 wet season is contained in this report and is 
used to initially evaluate BMP performance, which includes: 

• Rainfall data from storm events during the study period; 
• Water quality and quantity of runoff into and discharged from the BMPs; 
• Empirical observations of water quality, traffic, rainfall, and antecedent conditions; and  
• Documentation records of inspection and maintenance activities performed. 

1.2 Hydrology 

The sections that follow describe BMP and site hydrological characteristics as observed during 
storm monitoring events and maintenance inspections during 1999-2000. 

1.2.1 Precipitation During the Wet Season 

The 1999/2000 wet season was manifested by an uncharacteristically dry winter, with nearly all 
substantial rainfall occurring between late January and early March. Although February was the 
wettest month of the season, a substantial precipitation event occurred on April 17, which 
essentially marked the end of the 1999-2000 wet season.  
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Throughout the season, rainfall patterns varied among BMP sites. BMPs situated within local 
foothills (Foothill MS/Via Verde P&R) generally experienced different weather patterns than 
others. Total rainfall for the 1999-2000 wet season averaged about 13.2 inches, ranging from 
10.3 inches at Lakewood P&R to 15.6 inches at Eastern Regional MS. Precipitation in the Los 
Angeles metropolitan area normally averages about 12 inches per year. Albeit storm occurrence 
was lower than normal, there were two single storm events (2/20/00 and 4/17/00) that 
significantly contributed to the total seasonal precipitation, which reflects an above-average wet 
season. Figures 1-2a through 1-2c illustrate daily precipitation totals for the 1999-2000 wet 
season at select BMP sites. Daily rainfall is presented for the I-5/I-605 EDB, the Foothill sand 
filter, and the Termination sand filter, which serve to represent geographically related rainfall 
patterns for the District 7 BMPs discussed here. 

1.2.2 Precipitation During Monitored Events 

Table 1-2 presents precipitation characteristics during each monitored storm event in terms of 
rainfall duration, total rainfall, maximum intensity, days since last rainfall, and the rainfall 
preceding monitored storm events (antecedent rainfall). Cumulative rainfall variability among 
BMP sites during monitored events is shown in Figure 1-3.  

For this study, 3 days of antecedent dry weather are preferred between sampled storms, however, 
a minimum of 48 hours dry was deemed acceptable. This criterion attempts to provide for a clear 
separation of storms in order to differentiate water quality without the effect of commingled 
stormwater. During the 1999-2000 wet season, there were four storms that met sampling 
deployment criteria but failed to have the needed antecedent dry period prior to their occurrence: 
February 12, 16, and 23, and March 5, 2000. Although presented in Figure 1-3, stormwater 
samples could not be collected for the January 25 storm due to an inaccurate storm-duration 
forecast and congested traffic conditions. Nonetheless, field crews were deployed to collect 
empirical observations on BMP operational characteristics during the abatement of this 3-hour 
storm. 

1.2.3 Stormwater Runoff During Monitored Events 

For the District 7 BMP facilities presented here, there were four successful storm events 
monitored during the 1999-2000 wet season: February 20 and 27, March 8, and April 17, 2000. 
Table 1-3 summarizes runoff flow measured at each BMP station in conjunction with each 
monitored storm event, while Figures 1-4 through 1-11 graphically summarize the correlating 
BMP influent and effluent flow along with cumulative rainfall. These figures also depict the 
collection timing of each sample aliquot for composite samples.  

It is important to note that because detention is an integral function of extended detention basins, 
sand filters, and MCTTs, stormwater was often draining from these BMPs when target storms 
occurred. Therefore, the chemistry of collected stormwater samples was often a representation of 
the targeted storm events, as well as runoff from previous rainfall. Hence, commingled 
stormwater samples were unavoidable for all 1999-2000 monitored events, except for the 
following: 
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• I-5/I-605 EDB — February 20 and 27 

• I-605/SR-91 EDB — February 20 and 27, and March 8 

• Eastern MS Sand Filter — February 27 

• All BMPs — April 17 

Monitoring during 1999-2000 marked the second wet season for the I-5/I-605 EDB, I-605/SR-91 
EDB, Eastern Regional MS sand filter, and Foothill MS sand filter. Monitoring at Alameda MS, 
Lakewood P&R, Termination P&R, and Via Verde P&R began with the onset of the wet season 
in October 1999. Despite the number of storms treated, monitoring of weather and runoff 
conditions with electronic instrumentation had its inherent challenges. Below is a summary of 
the complications experienced during sample collection that may have affected data quality. 

Extended Detention Basins 

• I-605/SR-91, February 20: effluent flow monitoring station bubbler failure. For flow-
weighted composite sampling, it is important that the datalogger correctly measure the 
level of the water over the effluent weir. Since this did not occur, it was impossible to 
obtain sufficient sample for paired analyses (influent and effluent), and monitoring 
was therefore aborted at this site. A spare bubbler was put into place before the next 
storm. 

• I-605/SR-91, February 27: rainfall and the subsequent runoff were much lower than 
predicted. Much of the water entering this earthen BMP exfiltrated into the ground 
before passing through the effluent outlet. As a result, only eight aliquots in the 
composite sample were collected. The influent volume was adequate with 25 aliquots 
collected. Effluent analyses were prioritized, with hardness and TKN being the only 
parameters not analyzed. 

• I-605/SR-91, March 8: datalogger program became corrupted and did not operate the 
composite sampler correctly. A new program was installed immediately upon 
discovery and no data was lost. Percent capture was slightly reduced to 87 percent 
capture. 

Sand Filters 

• Foothill Maintenance Station: influent flow meter proved to be problematic. Influent 
flow monitoring at this BMP consists of an area-velocity meter used in conjunction 
with an ultrasonic deadband level sensor. Because of a relatively short, straight section 
of pipe delivering the inflow to the basin, the water tends to be quite turbulent at the 
sensor, which affects the sensor accuracy. Due to retrofit opportunity, sufficient 
lengths of straight piping (for laminar flow) were not possible, which in turn creates 
flow monitoring difficulty at this influent station. This is most notable during low, 
shallow flows. 
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Throughout the history of monitoring at the Foothill sand filter, the influent flow 
volume has been substantially lower than the effluent volume. The ultrasonic device 
that measures the influent water level has been problematic in the past and is suspect 
for all events monitored to date. 

• Termination Park & Ride. February 20 / March 8 / April 17: effluent sump pump 
frequently failed to operate when the parking lights were illuminated at night. 
Although power was applied to the discharge pump under these conditions, the 
available power was insufficient to operate the pump properly. Effluent flow rate is 
calculated using flow curves from the manufacturer based on pump run-time. During 
the night, available voltage was too low to operate the effluent pump, and although 
power was insufficient to pump water, the datalogger interpreted this weak signal to 
mean actual pump operation. However, there was no flow present under these 
conditions which caused automated aliquot sample collection to be based on false 
pump run-times. This was apparent in the data when the discharge sump stage level 
remained constant (no draw-down) during the night. As a result, composite sample 
aliquots were collected from static water held within the discharge sump, even though 
no water was being discharged. Although false flow volumes were removed from total 
effluent storm volume calculations, composite effluent samples were comprised of 
more aliquots than necessary. This occurred in varying degrees for three of the four 
storm events monitored (20 February, 8 March, and 17 April). 

• Eastern Maintenance Station, March 8: the discharge sump pump partially failed due 
to excessive current draw from the motor. Because pump operation was erratic, it was 
operated only when field crews were onsite. Percent capture was unaffected by this 
pump failure. The pump was replaced during the April 17 event with no appreciable 
affect on the BMP performance. 

Multi-chambered Treatment Trains 

• Via Verde Park and Ride, February 20: effluent sump pump failure. A replacement 
pump was installed and the percent capture was unaffected. The original pump was 
subsequently sent back to the manufacturer and found to have faulty motor windings. 

• Lakewood Park and Ride, all storms: erratic transfer pump operation and failure. Due 
to excessive current draw from the motor, transfer of stormwater to the filter media 
bed persistently failed. Therefore, water transfer was done manually and monitored by 
field crews. Percent storm capture was unaffected by this situation. 

Detention Time 

Variation in stormwater detention (Table 1-3) was a factor of storm volume, BMP design, BMP 
age (two wet seasons versus one), and other water-management characteristics. For extended 
detention basins, the discharge structure apertures regulated effluent flow. Sand filter detention 
times relied on sedimentation chamber throughput and sand bed percolation rate, while 
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stormwater detention in MCTTs was controlled by retaining stormwater in the settling chamber 
and later pumping it to the media bed where filtration characteristics regulated outflow. 

Detention times were calculated as the period between the start of inlet flow and the end of 
discharge flow. Some of the longer detention times are attributed to sediment and debris buildup 
that restricted flow through the BMP. This was particularly noted at the Foothill Maintenance 
Station when the sedimentation chamber drain pipe weep holes became severely covered in 
sediment and had to be cleaned out by field crews in order to drain. At the Termination Park & 
Ride, the discharge pump often did not operate adequately at night when the parking lot lights 
were on, which prolonged the drain time.  

Flow Volumes 

Consistent with the problems encountered with flow measurement instrumentation, in-pipe 
laminar flow, and pump sites, differences in inflow versus outflow are apparent at some sites. 
There are several reasons for these differences, which include commingling of stormwater 
captured from previous storms, and the ability to accurately measure low stormwater flows. This 
inaccuracy probably affected the inflow volumes more than the outflow, due in part to the 
steady, regulated manner in which the outflow is discharged, whereas the inflow fluctuates 
rapidly in direct response to rain intensity. Other differences can be attributed to exfiltration. 
Some notable differences and possible causes of volume discrepancies are: 

• I-5/I-605 EDB, February 20: another storm occurred approximately 1.5 days after the 
storm ended and while the effluent was still draining. Sampling was ceased at that 
time. For the March 8 event, standing water was in the basin from a previous storm. 

• I-605/SR-91 EDB, February 27 and March 8: exfiltration through the earthen basin is 
suspected of reducing the outflow volumes measured. 

• Foothill Sand Filter, February 20 & 27 and March 8: the sedimentation chamber had 
standing water from previous rainfall. During the fourth event (April 17), the influent 
flow meter is suspected of reporting low volume entering the BMP. 

• Termination Sand Filter, February 27 and March 8: the basin had standing water from 
previous storms. 

• Eastern Sand Filter, March 8: there was standing water from a previous storm. 

Storm Capture 

During the monitoring season, percent storm capture (the ratio of the runoff volume through the 
BMP relative to the collection of flow-weighted samples) for most sites was acceptable (equal to 
or greater than 75 percent and comprising of twelve or more aliquot samples). In most cases the 
percent capture was greater than 90 percent (see Table 1-3).  

The stated acceptable capture was not met at the following locations, for the following reasons: 
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• I-605/SR-91 EDB, February 27: water volume rapidly diminished at the effluent 
sample location. It is suspected that the low rainfall amount and exfiltration 
contributed to collecting less than 12 sample aliquots, however, 100 percent capture 
was achieved. 

• Via Verde MCTT, February 27: during the transfer of stormwater from the settling 
chamber to the filter media chamber, the datalogger went out of the sample mode for 
approximately 24 minutes, causing the percent capture to drop below 75 percent. 
However, the water detained in the settling chamber is characteristic of overall storm 
runoff quality because it is well mixed within the settling chamber prior to transfer to 
the media filter bed. Thus, with the loss of some sample aliquots during discharge, the 
sample composite integrity is not viewed as being grossly compromised because water 
quality characteristics are relatively consistent due to the “homogeneous” nature of 
settling chamber water. 

• Lakewood Sand Filter, March 8: a sudden increase in rain intensity resulted in the 
composite sample bottle filling to capacity, which halts further aliquot collection to 
avoid overfilling. This condition coincided with peak storm inflow and reduced the 
percent capture below 75 percent. Despite attempts to reach the site prior to reaching 
bottle capacity, traffic congestion prevented timely arrival of the field crew. Bottle 
changeout was swiftly done to maximize capture to the extent possible.  

• Termination Sand Filter, February 20: traffic congestion prevented the ability to 
replace a full influent composite bottle just before the occurrence of peak flow. 
However, the overall capture rate was 90 percent. 

Flow proportioning of sample aliquots was good in most cases, as represented by Figures 1-4 
through 1-11. 

1.3 Analytical Results 

The following sections provide an assessment of the overall quality of the analytical data set and 
a summary of water quality data for each monitored event sampled during the 1999-2000 wet 
season. Analytical results and associated data qualifiers are summarized in Table 1-4. 

1.3.1 Assessment of Quality Assurance/Quality Control Results 

Prior to presenting BMP pollutant removal data, an overview of the quality control (QC) and 
quality assurance (QA) methods employed in preparing and qualifying the data before evaluation 
is provided below. 
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1.3.1.1 Introduction 

Prior to determining BMP performance, laboratory reports were assessed and the data validated 
for overall precision, accuracy, representativeness, and completeness to establish data quality and 
usability. As part of this process, field and laboratory QC data were assessed for compliance with 
the procedures and methods outlined in the Operation, Maintenance and Monitoring Plan, 
District 7, Volume II (i.e., OMM Plan – Quality Assurance Project Plan [QAPP]). Table 1-5 
summarizes the QC samples collected during each storm event monitored.  

The data quality indicators used to evaluate the overall usability of the data for meeting the 
project data quality objectives (DQOs) are described in the following paragraphs.  

Precision 

Precision measures the reproducibility of individual measurements under a given set of 
conditions. Precision was evaluated for each analyte based on field and laboratory duplicates as 
well as MS/MSD analyses. Field duplicate analyses were used to measure both field and 
laboratory precision, and to make an overall judgement as to whether the contaminants detected 
in the environmental samples are representative of conditions at the BMP sites. Laboratory 
duplicates were used to demonstrate method precision at the time of the analyses. Additionally, 
calculated RPD between the two MS/MSD measurements were used to assess matrix specific 
precision. Overall, precision was evaluated in terms related to the mean concentration (relative 
percent difference). The relative percent difference (RPD) between the pair of samples was 
calculated using the following formula: 
 

S-D % RPD = 
S + D/2 

X 100 

 
Where: 

S = first sample value, and 
D = duplicate sample value 

 

Results for RPD calculations for both field duplicates and laboratory splits are presented in 
Tables 1-6 and 1-7, respectively. MS/MSD precision data is typically reported by the laboratory 
and are presented along with the associated analytical results in Attachment 1.  

Accuracy 

Accuracy measures the bias in a measurement system by the degree of agreement between a 
measured value and an accepted reference or true value. The accuracy of the analytical 
determinations was evaluated using laboratory QC analyses such as laboratory control samples 
(LCS), matrix spikes (MS/MSD), and surrogate spikes (where applicable). Standard Reference 
Materials (SRM) were analyzed in place of LCSs for hardness, TSS, nitrate and total 
phosphorous. SRMs were assessed in the same manner as LCSs. Accuracy results for the 
LCS/SRM analyses were used to monitor the overall performance of all steps in the analysis, 
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including sample preparation. Matrix spike accuracy data was used to provide information about 
the effect of each sample matrix on the preparation and analyses methodology. Surrogate spike 
recovery results (where applicable) were used to establish if the analytical method was 
performed properly. Accuracy is expressed as the percent recovery of a known concentration 
added and the measured concentration as shown in the following formula: 

S - U % Recovery = 
Cs 

X 100 

 
Where: 
 S = Measure concentration of spiked aliquot, and 
 U = Measure concentration of unspiked aliquot, and 
   Cs = Concentration of spike added 

Accuracy results are typically reported by the laboratory and are presented along with the 
associated analytical results in Attachment 1.  

Representativeness 

Representativeness expresses the degree to which data accurately and precisely represent a 
characteristic of a population, parameter variations at a sampling point, a process condition, or an 
environmental condition. Sample representativeness was assessed in terms of percent storm 
capture, number of aliquots, and ultimately the evaluation of all associated blanks. Sample 
integrity was also evaluated with respect to adherence to the required preservation, storage, and 
holding times. Since there are no criteria established in the data validation process to evaluate 
percent capture and the number of aliquots, these parameters are discussed below.  

Percent storm capture calculations were above 75 percent for all BMPs except for Via Verde on 
the February 27, 2000 event (66 percent capture for effluent sample) and Lakewood on the 
March 8, 2000 event (68 percent capture for influent sample). A review of the data indicate that 
these samples are representative of the storm event because detained MCTT settling chamber 
water is well mixed, which is reflective of a composite sample in itself that is not characteristic 
of one particular flow aspect of the storm hydrograph.  

Except for one sample collected during the February 27, 2000 event from the I-605/SR-91 EDB 
(effluent), all composite samples consisted of more than 12 aliquots (0.25 liters per aliquot). 
Although this effluent sample was less than 12 aliquots (8 aliquots), the laboratory was able to 
perform all analysis except for TKN and hardness. As depicted by Figure 1-5a, the 8 aliquots 
collected at this BMP are uniformly distributed along the hydrograph and therefore are 
considered representative of the storm monitored.  

Completeness 

Completeness is a measurement of the amount of valid data obtained from a measurement 
system compared to the amount that was expected to be obtained under normal conditions. 
Completeness is determined based on validation results and the number of valid data points (not 



 
BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 7 
August 2000 

 

D-7 1-9

rejected) relative to the total number of validated data. For data collected during the 1999-2000 
wet season, the overall completeness objective of 95 percent was met for all parameters. Percent 
completeness was calculated using the following formula: 
 

V % Completeness = 
T 

X 100 

 
Where: 
 V = number of valid data points, and 
 T = total number of planned measurements 
 

1.3.1.2 Field QA/QC 

A field program conforming to procedures outlined in the QAPP was implemented to help 
maintain the required level of confidence in the field data and to cross check the contracted 
analytical laboratory. The following types of field QC samples were submitted for analysis: 

Blank Samples 

In accordance with project requirements, several blank analyses were performed to determine 
whether external contaminants, if any, were introduced into stormwater samples collected during 
the 1999-2000 wet season. Blank data were evaluated during various stages of the field sampling 
and laboratory activities to verify that field sampling equipment, sub-sampling equipment, 
laboratory containers, and procedures were not a source of contamination. In addition to the 
required blanks, the analysis of trip blanks and field blanks (associated with grab samples 
collected using an intermediate container) were also incorporated in the field QC program. 
Laboratory reports for blank results are included in Attachment 2 (Blank Analysis Results). 
 
Trip blanks were included with each shipment of samples for analysis of volatiles (TPH-
gasoline) during each sampling event. Trip blanks were prepared by the laboratory using 
organic-free water and the same containers and preservatives used for water samples. The trip 
blank was carried to the field and returned to the laboratory with the samples without being 
opened. Trip blanks were analyzed for the TPH-gasoline fraction only. All trip blanks were 
analyte-free and are not discussed further. 
 
Field blanks were collected in the field from at least one BMP location during each storm event 
monitored. Field blanks were collected for TPH analyses from all sites, and for oil and grease, 
pH, specific conductance, hardness, and TSS associated with the oil/water separator BMP 
(Alameda MS). At this BMP, samples were collected as grabs since there is no automatic 
sampler in place. Field blanks were prepared by pouring organic-free water directly into the 
intermediate sample containers and analyzed for the same parameters as the environmental 
samples collected. All field blanks were analyte-free and are not discussed further. 
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Equipment Blanks were analyzed at the required frequency during various steps in the sampling 
activities to monitor and prevent, to the extent possible, the use of potentially contaminating 
equipment that could impact sampling results. Equipment blanks were collected for:  

• Intake tubing (e.g., Hose-1, Hose-2, etc.) used to collect samples in the field,  

• Sub-sampling hoses used by the analytical lab to extract individual samples from the 20-
liter borosilicate bottles for respective analyses (i.e., tubing blank #2, #3, etc.), and  

• Filter blanks for filters used for the preparation of dissolved metals samples (filter blank # 
1, #2, etc.).  

 
Overall, equipment blanks were analyte-free with the exception of the following: 
 

• Dissolved zinc was detected in three out of five filter blanks (filter blank #1, filter blank 
#2, and filter blank 2000-4) at concentrations of 3.29 ug/L, 6.3 ug/L, and 1.5 ug/L 
respectively. 

 
• Nitrate was detected in one out of three tubing blanks (tubing blank # 2) at a 

concentration of 0.98 mg/L. 
 
Bottle Blanks were analyzed to account for any contamination introduced by sampling 
containers. These included 20-liter composite bottles and laboratory containers used for sample 
storage for the different analytes. It should be noted that while the first set of composite bottle 
blanks were labeled as 20L-1, 20L-2, etc…(bottle cleaning performed by KLI), subsequent 
blanks were labeled as bottle cleaning blank #2, #3, etc…(bottle cleaning performed by a 
contracted laboratory). Composite bottle blanks were analyzed at a frequency of 5 percent each 
time a batch of bottles was cleaned. Although laboratory containers were manufacturer-cleaned, 
one bottle was blanked from each new lot number. Overall, bottle blanks were analyte-free with 
the exception of the following: 
 

• Total zinc was detected in one laboratory container (bottle blank –1 for first lot) at a 
concentration of 1.71 ug/L and three composite bottle blanks (bottle cleaning blank #3, 
#4, and #5) at concentrations of 5.72 ug/L, 2.88 ug/L, and 1.83 ug/L, respectively. 

• Nitrate was detected in five out of fifteen composite bottle blanks (20L-1, bottle blank #1, 
bottle blanks #4A, #5, and #7) at concentrations of 0.038 mg/L, 0.029 mg/L, 0.039 mg/L, 
0.026 mg/L, and 0.037 mg/L, respectively. It should be noted that in some cases, blank 
results were received prior to bottle usage, and in these cases bottles were submitted for 
re-rinsing before field use. This was the case for composite bottle blank # 3 and # 4 for 
both TKN and nitrate. Bottles associated with these blanks went through additional 
rinsing steps and were blanked once again before being used. These blanks (bottle blank 
# 3A and 4A) were reported with acceptable results.  
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• TKN and total phosphorous were detected in one out of fifteen composite bottle blanks 
(bottle blank #7) at concentrations of 0.11 mg/L and 0.021 mg/L, respectively. TKN was 
also detected in bottle blank # 5 at a concentration of 0.11 mg/L. 

 
During the data validation process, environmental sample results were evaluated in conjunction 
with their associated blanks. Sample results that were attributed to blank contamination were 
qualified accordingly and are discussed later on a method-specific basis along with laboratory 
method blanks.  

Field Duplicates 

As shown in Table 1-5, a field duplicate sample was collected from one BMP location during 
each storm event monitored, for a total of four field duplicates. These samples were submitted 
“blind” to the laboratory and analyzed for the full list of analytes associated with grab and 
composite samples. Precision data as measured by the RPD was calculated for all parameters 
reported above the reporting limit. As indicated in Table 1-6, RPD results are less than 35 
percent in most samples, except for total metals and fecal coliform in the samples collected on 
February 20, 2000, and fecal coliform for the samples collected on February 27, 2000 and April 
17, 2000. RPD results in these samples are greater than 50 percent.  
 
There are no review criteria for field duplicate analyses comparability. It is expected that the 
results may have more variability than lab duplicates, which serve to measure only lab 
performance. It is likely that the variance in the RPD observed in these samples is due to the 
heterogeneity of the samples. 

1.3.1.3 Laboratory QA/QC 

To achieve the data quality needed to support project DQOs, all analyses for this investigation 
were performed in accordance with methods and procedures outlined in the Operation, 
Maintenance and Monitoring Plan, District 7, Volume II (i.e., OMM Plan – Quality Assurance 
Project Plan) and as specified by applicable EPA methods. The respective parameters, analytical 
methods, and reporting limits are presented in Table 1-8. To ensure comparability of the results 
and to maintain a high level of QC, a laboratory certified in the State of California under the 
Environmental Laboratory Accreditation Program (ELAP) performed all project sample 
analyses. 

The subsections below describe how each laboratory QC parameter was assessed for compliance 
with method-specific requirements.  

Method Blanks 

A method blank was included in every analytical batch (twenty samples or less) to demonstrate 
that the laboratory materials and environment were not introducing contamination to the 
analysis. Sample concentrations associated with method blanks containing target analytes were 
evaluated with respect to blank concentrations during the data validation to determine the need 
for qualification.  
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Laboratory Control Samples (LCS) 

One LCS was prepared with each analytical batch of 20 samples or less, which consists of 
laboratory prepared blanks to which is added a known concentration of all of the target analytes. 
The LCS was carried through the entire sample preparation and analysis procedure with the 
sample unknowns. As previously mentioned, SRMs were analyzed in place of LCSs for 
hardness, TSS, nitrate and total phosphorous. LCS/SRMs recoveries were used to demonstrate 
that the method is operating within acceptable limits. LCS/SRM accuracy results were evaluated 
with respect to the acceptance criteria specified in the QAPP. 

Laboratory Splits 

As shown in Table 1-5, a minimum of one laboratory split sample was collected from one BMP 
location during each storm event monitored and assigned to be tested for the full list of analytes. 
These samples are split by the laboratory, and each aliquot of the sample is then analyzed and 
reported. Precision data (as measured by the RPD) was calculated for all parameters reported 
above the reporting limit and are presented in Table 1-7. Precision data generated from 
laboratory splits were evaluated during the data validation with respect to the control limits 
specified in the QAPP. 

Matrix Spikes/Matrix Spike Duplicates (MS/MSD) 

One set of matrix spikes/matrix spike duplicates (MS/MSD) was typically prepared and analyzed 
for every analytical batch of 20 samples or less. As shown in Table 1-5, a minimum of one set of 
MS/MSD analyses were performed on a project sample (sample collected from a monitored 
BMP location) during each storm event. In this process, three sample aliquots were measured 
out, and a known amount of the target analyte(s) was spiked into two of the aliquots at the same 
concentration. The three portions were then prepared and analyzed in the same manner. The 
analysis of the two spiked aliquots generated recovery data that was used to measure the effects 
of interferences in the sample matrix and reflect the overall accuracy of the determination. 
Additionally, calculated RPD between the two measurements were used to assess matrix-specific 
precision. The selection of spiking analytes was consistent with the published method. Matrix 
spike accuracy and precision results were evaluated during the data validation with respect to the 
control limits specified in the QAPP.  

Surrogates  

Surrogate standards were added to all samples and QC samples tested by gas chromatography 
(i.e., TPH). Surrogates are non-target compounds that are analytically similar to the analytes of 
interest. The surrogate compounds are spiked into the sample prior to the extraction or analysis. 
Surrogate recoveries were evaluated with respect to the acceptance criteria specified in the 
QAPP. 
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Holding Times 

Holding times were evaluated by reviewing sample collection time with respect to sample 
analysis time. For composite samples, the time of the last aliquot was considered the sample 
collection time. Holding times were met for all sample analyses, except for a few pH sample 
results, which is further discussed below. 

Reporting Limits 

Specified project data reporting limits (Table 1-8) were met for all analytical parameters. 

1.3.1.4 Data Validation Process 

The following sections present a summary of the QA/QC review and the data validation effort 
performed to evaluate the usability of the sample data for meeting the project objectives. Data 
validation was performed in accordance with the National Functional Guidelines for Organic 
and Inorganic Data Review (EPA/540/R/94/090) and Guidance on the Documentation and 
Evaluation of Trace Metals Data Collected for the Clean Water Act Compliance Monitoring 
(EPA/821/B/95/002). Data validation was based on the review of laboratory hard copy data 
packages. Qualifiers assigned during the data validation are discussed in the following sections.  

Verification  

Inherit in the data validation process is the verification of laboratory data for compliance with 
method-specific and contractual requirements. During this process, the data was subject to two 
levels of review within the laboratory. A chemistry supervisory-level review was done to verify 
analyte identification, quantification, and QC data. Further verification was performed by Brown 
and Caldwell’s project QA/QC Officer to ensure compliance with project requirements. 
Evidence of that review is maintained in the project files in the form of a checklist outlining 
project requirements. 

Technical Review 

Subsequent to the data verification, analytical results for QC samples were reviewed with respect 
to the data validation criteria. The approach used in the data validation involved the review of 
QC sample results relative to the control limits specified in the QAPP. Data that did not meet the 
applicable criteria were qualified in accordance with the applicable U.S. EPA functional 
guidelines and were used to provide data users with an estimate of the level of certainty 
associated with the result “flagged.” It is important to note that while a data point may be 
qualified, the data quality may be still adequate for performance evaluations. 
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The following code letters were used as qualifiers for data collected during each storm event. 

U = 

Indicates the compound or analyte was analyzed for but not detected at or above the 
associated detection limit. Also, samples associated with contaminated blanks were 
qualified with a “U” if sample results were positive but less than five times (or ten times, 
as applicable) blank result. This approach directly follows EPA guidance.  

J = 

The associated value is an estimated quantity. Data accuracy, precision, surrogate spike 
recovery or compound quantitation were slightly outside the established criteria, but do 
not signify substantial problems. While the quantity is estimated, and the value may be 
slightly higher or lower than the “actual” value, the data may still be used quantitatively 
(USEPA, 1989). 

R = QC indicates that the data are not usable. Compound may or may not be present. 

1.3.1.5 Data Validation Results 

The following subsections include a general discussion of the data validation results on a 
method-specific basis. Refer to Table 1-4 for validated water quality results. 

One sample collected from Via Verde effluent station during the March 8, 2000 storm event was 
rejected for all composite sample analytes listed below due to suspect contamination of the 
20-liter composite bottle with nitric acid. As shown in Table 1-4, the low results for pH (3.4) and 
relatively elevated value for nitrate (8.60 mg/L) suggest possible contamination from the nitric 
acid, which is used during the bottle cleaning procedure. Although the associated blanks (bottles, 
tubing, filters, method blanks, etc.) are not indicating contamination, this data set is considered 
suspect and therefore has been rejected.  

pH and Specific Conductance 

Analyses for these parameters met all quality control criteria except for holding times for some 
samples analyzed for pH. Although samples were analyzed just slightly beyond the technical 
holding time, results were flagged by the laboratory and further qualified during the data 
validation as estimated (“J”). All environmental sample results within this analyte group are 
considered valid and usable. 

Hardness 

Analyses for hardness met all quality control criteria except for precision data as measured by 
the RPD in the laboratory split samples collected during the February 20, 2000 and April 17, 
2000 events. Associated sample results for samples collected during the February 20, 2000 were 
not qualified on this basis since sample concentration was near the reporting limit (less than five 
times the reporting limit value). Calculated RPD values for associated MS/MSD as well as field 
duplicates were well within project objectives. Associated sample results for samples collected 
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during the April 17, 2000 event were qualified as estimated (“J”) given that sample 
concentrations (samples used to calculate RPD) were higher (greater than five times the 
reporting limit value) than the laboratory splits collected on February 20, 2000. All 
environmental sample results within this analyte group are considered valid and usable. 

TSS 

Analyses for TSS met all quality control criteria and therefore are not qualified. All 
environmental sample results within this analyte group are considered valid and usable. 

Nitrate-N 

Analyses for Nitrate-N met all quality control criteria and therefore are not qualified. The 
detection of nitrate in one of the tubing blanks (tubing blank # 2, see Section 1.3.1.2) was 
carefully evaluated with respect to all associated environmental sample results (all effluent 
samples collected during February 20, 2000 event) to determine whether qualification was 
deemed necessary. Although some of the associated sample results were less than five times the 
blank concentration, 1998-1999 wet season data are consistent with levels found during this 
monitoring season, suggesting that the detection of nitrate in the tubing blank may be an isolated 
case of contamination. As previously mentioned, small levels of nitrate were also detected in 
some of the bottle blanks (i.e., bottle blank #1). With the exception of one sample result 
associated with bottle blank #1 (influent sample for Via Verde collected during February 20, 
2000 event), all sample concentrations were greater than five times their associated blank 
concentration and therefore were not qualified. The influent sample from Via Verde was 
qualified as non-detected (“U”). All environmental sample results within this analyte group are 
considered valid and usable. 

TKN 

The data validation review of TKN results indicates that there were minor discrepancies noted in 
laboratory QC samples associated with this analyte group. All LCS/LCSD and MS/MSD were 
within the established acceptance criteria except for one batch analyzed in which the MSD 
percent recovery was above the upper control limit. Associated sample results (effluent samples 
collected on February 20, 2000 for Eastern, Termination, and Lakewood) were qualified as 
estimated (“J”). The detection of low concentrations of TKN in two bottle blanks (bottle blank 
#5 and #7), as previously mentioned (Section 1.3.1.2), were evaluated with respect to their 
associated environmental sample to determine whether qualification was deemed necessary. 
Environmental sample results less than five time their associated blank concentration (effluent 
samples collected on March 8, 2000 from Termination and Lakewood and the effluent sample 
collected on April 17, 2000 from Eastern MS) were qualified as non-detected (“U”).  

As shown in Table 1-7, the RPD calculated for the split sample collected at I-5/I-605 during the 
March 8, 2000 event was above the acceptance criteria of 20 percent. Associated sample results 
(influent samples for Foothill, I-5/I-605, I-605/SR-91, and Lakewood) were qualified as 
estimated (“J”). All environmental samples are considered valid and usable. 
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Total Phosphorous 

Analyses for total phosphorous met all quality control criteria except for precision data as 
measured by the RPD calculated for the split samples collected at I-5/I-605 during the February 
27, 2000. As shown in Table 1-7, the calculated RPD was above the acceptance criteria of 20 
percent. Associated sample results (influent and effluent samples for both EDBs and influent for 
Eastern, Foothill, Via Verde, and Lakewood) were qualified as estimated (“J”). All 
environmental samples are considered valid and usable. 

Total/Dissolved Metals 

The data validation review of both total and dissolved metal results indicates that there were 
some discrepancies noted in laboratory QC samples associated with this analyte group. In 
general, precision and accuracy data for both fractions were within project objectives except for 
precision data as measured by the RPD calculations for the laboratory split samples collected 
during the February 20, 2000 and March 8, 2000. The RPD for total lead in the first event 
sampled is greater than the specified criteria of 20 percent (Table 1-7). Associated sample results 
(all samples collected during the February 20, 2000 except for I-5/I-605) were qualified as 
estimated (“J”). The higher variability observed in the duplicates from the third event sampled, 
were attributed to a non-homogeneous distribution of solids between the two sample containers 
as observed by the laboratory (sample was re-digested and re-analyzed with similar results). In 
this case, qualification was limited to the sample (influent sample for I-5/I-605) used to calculate 
the RPD value.  

With the exception of zinc, all method blanks were free of metals. As previously mentioned 
(Section 1.3.1.2), zinc was detected in some of the filter (dissolved zinc only) and bottle blanks. 
Zinc was also detected in some of the method blanks. Environmental sample concentrations at 
less than five times the amount detected in the associated blank were qualified as non-detected 
(“U”) and, therefore, are considered not present above the reported value. Dissolved zinc results 
for four samples (effluent for Foothill, Eastern, Termination, and Via Verde) collected during the 
February 20, 2000 event, are slightly higher than the total concentration reported (Table 1-4). In 
all cases, zinc was detected in at least one associated blank. It should be noted that although 
effluent samples collected from Termination (February 20, 2000), I-5/I-605 (April 17, 2000), Via 
Verde (April 17, 2000), and Lakewood (April 17, 2000) were associated with blank 
contamination, the data were not qualified since sample concentrations were greater than five 
times the concentration found in the blank. However, because sample results were less than ten 
times the associated blank concentration, the reported value should be considered an upper limit 
of the true sample concentration (biased high). All environmental sample results within this 
analyte group are considered valid and usable. 

TPH 

Analyses for TPH including gasoline, diesel, and oil fractions met all quality control criteria 
except for accuracy data in one analytical batch for TPH diesel. TPH-diesel range results were 
quantified based on the response factor of a Diesel No. 2 standard. TPH-motor oil range was 
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identified in some samples and it was also quantified based on the response factor for diesel. The 
percent recovery for the MSD sample for TPH diesel collected during the February 27, 2000 
event was below the lower control limit. Associated sample results for both diesel and oil (all 
samples collected during the February 27, 2000 event except for Alameda samples and the 
influent sample for Via Verde) should be considered biased low and are qualified as estimated 
(“J”). TPH diesel/oil surrogate recoveries for the influent sample collected from I-605/SR-91 
during the April 17, 2000 event were above the upper control limit. TPH diesel /oil results for 
this sample were qualified as estimated (“J”). All environmental sample results within this 
analyte group are considered valid and usable. 

Oil & Grease 

Analyses for oil & grease met all quality control criteria except for sample preservation during 
the April 17, 2000. Because the containers used to collect oil & grease samples were 
inadvertently not preserved with H2S04 (or HCL) as required by the method, sample results were 
qualified as estimated (“J”). All environmental sample results within this analyte group are 
considered valid and usable. 

Bacteria 

Analyses for bacteria met all quality control criteria and therefore are not qualified. All samples 
were analyzed within the 24 hours technical holding time. Although field duplicates and 
laboratory splits were collected for bacteria samples (Table 1-6 and Table 1-7), no qualification 
was performed based on precision data since there is no established criteria to evaluate sample 
comparability for bacteria analysis. All sample results for bacteria are considered valid and 
usable.  

1.3.2 Water Quality Results 

The sections below present the results of analytical testing of stormwater samples during the first 
quarter of the 1999-2000 wet season. These results are evaluated in terms of BMP performance, 
while considering the data validation qualifiers shown in Table 1-4.  

1.3.3 Solids Sampling Results 

Due the relatively short service life of the BMPs under this evaluation, the sampling and removal 
of accumulated sediments was not necessary. Based on trends to date, removal of accumulated 
solids in the District 7 BMPs discussed here is not anticipated for another year or two.  

Trash, debris, and sediment were often removed from the trench drain leading to the Alameda 
Maintenance Station oil/water separator. Sediment waste has been retained in a properly 
designed and labeled waste drum that is stored on site. Once this drum approaches capacity, 
sampling of its contents will be conducted, which will govern proper disposal methods. 
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1.4 Preliminary BMP Performance Evaluations 

A preliminary evaluation of BMP performance was conducted to provide initial estimates of 
event-related BMP efficiencies (Table 1-9). The BMP efficiencies were calculated based upon 
relative percent difference of the event-mean concentrations (EMCs) of BMP influent and 
effluent samples. In situations where a given analyte was reported as undetected, the reporting 
limit value was used as the concentration (e.g., “1” substituted for “<1;” see Table 1-9). 
However, in situations where both influent and effluent samples yielded undetectable amounts of 
an analyte, calculations are not possible. BMP efficiency was calculated by: 

  Efficiency (%) = [(EMC in –EMC out)/EMC in] x 100 

In determining pollutant load reduction per storm event, the calculated influent and effluent load 
values (EMCs multiplied by runoff volume) were substituted for the EMC value above. Event-
based BMP efficiencies and corresponding percent differences in pollutant loads are shown as 
positive or negative values, which respectively indicate a pollutant load decrease (+) or a 
pollutant load increase (-) as a result of stormwater passing through a BMP.  

In contrast, pollutant-loading determinations for the entire wet season were calculated in 
accordance with the methodology outlined in Appendix F of the Operation, Maintenance and 
Monitoring Plan, District 7, Volume I.  Pollutant load-reduction values based on these data are 
presented along with average, minimum, and maximum efficiency rates in Table 1-10. Apart 
from effluent data for nitrate-nitrogen collected at one of the MCTT sites (Via Verde), the 
calculated coefficient of variation values for determining average efficiency were all below 1.5. 
At the MCTT site, the coefficient of variation was only slightly above (1.552) the criteria. 

There are several factors that are known to have influenced efficiency results:  

• Commingling storms  

• Biases in determining flow volume associated with: 

s inaccuracies in monitoring low-flow conditions (shallow pipe flows) 

s exfiltration or other unintended water losses from the BMP 

• Matrix variation inherent to stormwater sampling 

• Mechanical and/or electrical conditions 

Critical to the depth of this evaluation is the lack of rainfall during the monitoring season, the 
number of storms captured, and the inherent difficulties in accurately measuring flow at pump 
sites. As noted in the data validation section above, one event was also rejected (Via Verde, 
3/8/00 event), presumably due to nitric-acid residue contamination from sample bottle 
decontamination. Even though the sample population is small and insufficient for useful 
statistical analyses, general trends are apparent in the data collected.  
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As shown by Table 1-9 and the corresponding plots in Figure 1-12 through 1-14, the BMPs 
evaluated as part of the District 7 program manifested the following performance qualities during 
the 1999-2000 wet season: 

• Extended detention basins  (Figure 1-12; Table 1-9) had variable success at reducing 
particulates (TSS), with percent removal efficiencies ranging from -53 to 83 and averaging 9 
percent (I-5/I-605) and 75 percent (I-605/SR-91) at the two EDB sites. The relatively higher 
pollutant removals observed at the I-605/SR-91 (Table 1-9) are partially due to the difference 
in influent and effluent volumes. The loss of water in this BMP is a direct result of 
exfiltration through the earth basin. Slightly higher effluent TSS values at the I-5/I-605 EDB 
for the second (February 27) and fourth storm event (April 17) skewed removal efficiency. 
Calculated efficiencies for total metals were generally positive, showing the greater removals 
overall during the third event. Dissolved metals removals were not as consistent nor 
dramatic. Removal of nutrients was mixed, with no parameter presenting consistent removal. 
Average pollutant removals (Table 1-10) were highest for dissolved lead and dissolved zinc 
at the concrete-lined EDB (I-5/I605) and for TSS, total lead, and total zinc at the earthen 
EDB (I-605/SR-91).  

• Sand Filters (Figure 1-12; Tables 1-9 and 1-10) were very effective in removing suspended 
particulates (TSS), with removal efficiencies falling no lower than 78 percent at Eastern MS, 
and as high as 99 percent at Termination P&R. Total metals concentrations were also 
reduced significantly for most events and sites, except for lead for event 1 at Eastern MS. 
Trends in dissolved metals removal were not as consistent, with dissolved copper being least 
affected overall. Dissolved lead was detected least among the dissolved metals analyzed, and 
generally not detected at the Termination P&R BMP except for the influent sample collected 
during the fourth event. Nitrate-nitrogen levels were generally unaffected although effluent 
sample concentrations were nearly always slightly higher than influent levels. Conversely, 
TKN and total phosphorous removals were generally good, with removal averages ranging 
from 45 to 64 percent (TKN) and –12 to 57 percent (T-P). Total phosphorous concentrations 
in runoff were consistently low, and the extremely low phosphorous concentrations at 
Foothill MS (2/27/00) along with the associated “estimated” influent value appear to have 
biased phosphorous removals in a negative direction. Among the sand filters, average TSS 
removal was significant, remaining greater than 80 percent. The high degree of particulate 
removal was reflected in similar reductions in total metals. Average concentrations of 
dissolved metals and nutrients (except for nitrate-nitrogen and dissolved copper) were also 
reduced appreciably.  

• MCTTs (Figure 1-12; Tables 1-9 and 1-10), similar to the sand filters, were also effective in 
removing suspended particulates (TSS). Removal of total metals exhibited similar general 
trends as TSS, with total copper being the least affected. Similar to the sand filter results, 
dissolved lead was not found in any Park & Ride BMP stormwater samples. Removal of 
dissolved copper was not consistent among MCTTs, but dissolved zinc was effectively 
removed for all events at both BMP locations. Similar to sand filter results, MCTT samples 
showed no affect in reducing nitrate-nitrogen. Although nitrate-nitrogen levels were 
consistently higher in effluent samples, concentrations were very low and similar in scale to 
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influent values. Removal of TKN and total phosphorous was generally good. Average 
removal efficiencies were highest for total/dissolved zinc and TSS among the MCTTs. 
Nutrients were removed at moderate levels, however there was no effect in removing nitrate-
nitrogen.  

• Oil/Water Separator (Table 1-9) removal efficiencies for TSS, TPH, and oil & grease were 
mixed, with diesel-range TPH showing the only consistent detection and removal by the 
oil/water separator. With the exception of the influent sample collected during the April 17 
event, oil & grease was not detected in any influent or effluent stormwater sample.  

• Average Efficiencies (Figure 1-13; Table 1-10) for TSS removal were 70 percent or better 
for all BMPs, except the I605/SR-91 EDB where slightly higher effluent values appear to 
have biased performance downward. Again, the I-605/SR-91 EDB removal averages are also 
biased high due to inflow/outflow volume discrepancies from water loss through the BMP. In 
general, all BMPs exhibited better removal of total zinc and lead than total copper. Most 
BMPs had fairly good removal of dissolved zinc, but had less effect on removing dissolved 
lead and variable impact on reducing average dissolved copper concentrations. With the 
minor exception of the EDBs, none of the BMPs were effective on reducing average nitrate-
nitrogen. However, sand filters and MCTTs had fairly good average removal rates of TKN. 
Total phosphorous removals averaged between 40 and 50 percent, except for the I-5/I-605 
EDB and the Lakewood MCTT.  

• Load Reductions  (Figure 1-14; Table 1-10) were most significant for TSS, with all other 
parameters measuring substantially less. Removal of nutrients was notable, but the addition 
of nitrate-nitrogen was also measured at sand filters and MCTTs. Load removals for total and 
dissolved metals were small, with total and dissolved zinc being removed with the greatest 
success. Because loading calculations are largely dependent on influent and effluent flow 
volumes (which have experienced persistent measurement problems), these data should be 
loosely interpreted until other confirming data can be collected. 

Overall, the BMP efficiencies calculated for the 1999-2000 wet season appear promising on 
several fronts. However, variations and differences among influent and effluent flow volumes 
influenced these values. The affects of prolonged, low-flow BMP drain times, the presence of 
residual stormwater from preceding rainfall, and the water loss due to exfiltration (I-605/SR-91 
EDB) and leakage (Via Verde MCTT) impacted these results. It should be noted that in one case 
(4/17/00 event at Foothill MS), the influent volume was adjusted upward by applying an 
additional 5 percent to the effluent volume to account for minor water loss through the BMP. 
This was done because conditions prior to the April 17 storm were completely dry and the BMP 
was devoid of any residual stormwater that would have contributed to the effluent flow. Since 
this site has consistently experienced problems in measuring influent flow, and the influent value 
was a fraction of the presumed flow through the BMP, the influent flow volume at Foothill was 
adjusted to provide a more realistic performance value. Until further confirmation measurements 
can be taken or other calibrating corrections can be applied to the existing data, caution should 
be used in interpreting these results.  
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Although initial data indicate that the OWS was not effective for reducing the levels of oil and 
grease found at the maintenance yard, results from the April 17 event suggest that some 
reduction may be taking place. Additional data is required to support further evaluation of this 
BMP performance. 
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Table 1-1. 
District 7 BMP Locations, Brown and Caldwell. 

Site ID BMP Location BMP Type  

74101 I-5/I-605 Extended Detention Basin 

74102 I-605/SR-91 Extended Detention Basin 

74201 Alameda Maintenance Station Oil/Water Separator 

74202 Eastern Regional Maintenance Station Austin-type Media Filter (Sand) 

74203 Foothill Maintenance Station Austin-type Media Filter (Sand)  

74204 Termination Park & Ride Austin-type Media Filter (Sand)  

74206 Via Verde Park & Ride Multi-chambered Treatment Train 

74208 Lakewood Park & Ride Multi-chambered Treatment Train 
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Table 1-2. Rainfall Data for Each Monitored Event. 

January 25 Event

I-5/I605 25-Jan-00 01:00 25-Jan-00 21:00 20:00 0.55 0.84 24.9 0.21

I-605/SR-91 25-Jan-00 05:00 25-Jan-00 22:00 17:00 0.48 0.96 24.1 0.42
Alameda 25-Jan-00 03:00 25-Jan-00 21:00 18:00 0.51 0.36 24.5 0.11

Eastern 25-Jan-00 00:00 25-Jan-00 22:00 22:00 0.71 1.80 24.1 0.27

Foothill 25-Jan-00 02:00 25-Jan-00 21:45 19:45 0.68 1.68 24.3 0.28

Lakewood 24-Jan-00 23:10 25-Jan-00 21:05 21:55 0.53 0.36 24.3 0.06

Termination 25-Jan-00 00:00 25-Jan-00 20:55 20:55 0.61 1.44 24.2 0.10

Via Verde 25-Jan-00 00:00 25-Jan-00 21:00 21:00 0.88 1.68 24.2 0.35

February 20 Event

I-5/I605 20-Feb-00 06:00 21-Feb-00 16:40 34:40 2.29 1.32 3.4 0.65
I-605/SR-91* 20-Feb-00 05:49 21-Feb-00 17:19 35:30 2.14 0.96 3.3 0.62

Alameda 20-Feb-00 06:20 21-Feb-00 13:55 31:35 1.69 0.96 3.4 0.79

Eastern 20-Feb-00 06:20 21-Feb-00 18:35 36:15 2.35 0.72 3.4 0.72

Foothill 20-Feb-00 06:45 21-Feb-00 17:50 35:05 2.95 1.08 3.4 0.91

Lakewood 20-Feb-00 05:55 21-Feb-00 16:40 34:45 1.89 0.60 3.4 0.55

Termination 20-Feb-00 05:55 21-Feb-00 17:20 35:25 2.16 0.96 3.4 0.66

Via Verde 20-Feb-00 06:35 21-Feb-00 17:10 34:35 2.52 1.44 3.4 1.15
February 27 Event

I-5/I605 27-Feb-00 13:00 27-Feb-00 14:15 1:15 0.21 0.84 3.9 1.06

I-605/SR-91* 27-Feb-00 13:04 27-Feb-00 14:08 1:04 0.16 0.36 4.0 0.98

Alameda 27-Feb-00 12:00 27-Feb-00 15:25 3:25 0.20 0.48 3.9 1.40

Eastern 27-Feb-00 12:20 27-Feb-00 14:30 2:10 0.33 0.36 3.9 1.44

Foothill 27-Feb-00 12:00 27-Feb-00 17:40 5:40 0.49 0.60 3.9 1.01

Lakewood 27-Feb-00 12:40 27-Feb-00 14:15 1:35 0.14 0.24 3.9 1.06

Termination 27-Feb-00 13:10 27-Feb-00 15:30 2:20 0.15 0.24 4.0 1.01
Via Verde 27-Feb-00 12:55 27-Feb-00 14:45 1:50 0.40 0.48 3.9 1.47

March 8 Event

I-5/I605 08-Mar-00 02:55 08-Mar-00 11:00 8:05 0.96 0.72 1.5 1.66

I-605/SR-91* 08-Mar-00 02:12 08-Mar-00 10:58 8:46 0.83 0.48 2.7 0.92

Alameda 08-Mar-00 00:45 08-Mar-00 13:45 13:00 0.68 0.36 1.8 2.53

Eastern 08-Mar-00 03:20 08-Mar-00 11:15 7:55 1.21 0.60 2.0 2.40

Foothill 08-Mar-00 02:00 08-Mar-00 11:20 9:20 0.80 0.48 2.5 2.14
Lakewood 08-Mar-00 03:00 08-Mar-00 11:00 8:00 0.98 3.00 1.9 1.63

Termination 08-Mar-00 03:00 08-Mar-00 11:00 8:00 0.92 1.44 1.9 1.53

Via Verde 08-Mar-00 01:45 08-Mar-00 13:15 11:30 0.75 0.36 1.9 1.50

April 17 Event

I-5/I605 17-Apr-00 11:00 18-Apr-00 09:20 22:20 2.57 2.88 40.0 0.96

I-605/SR-91 17-Apr-00 11:00 18-Apr-00 09:25 22:25 1.46 3.72 40.0 0.83

Alameda 17-Apr-00 10:00 18-Apr-00 08:45 22:45 1.44 0.48 39.8 0.68

Eastern 17-Apr-00 10:55 18-Apr-00 09:10 22:15 2.31 0.96 40.0 1.21
Foothill 17-Apr-00 10:45 18-Apr-00 11:00 24:15 2.92 1.20 40.0 0.80

Lakewood 17-Apr-00 10:45 18-Apr-00 09:15 22:30 1.62 1.20 40.0 0.98

Termination 17-Apr-00 10:55 18-Apr-00 09:20 22:25 1.68 1.44 40.0 0.92

Via Verde 17-Apr-00 11:20 18-Apr-00 10:25 23:05 2.29 3.00 39.9 0.75

Maximum
Intensity

(inches/hour)

Antecedent
Rain

(days)

Antecedent
Rain

(inches)

* Rain gauge malfunction suspected. Data reflects Law/Gibb rain gauge at nearby I-605/SR-91 swale or Cerritos swale.

Total Rain
(inches)

Site/Event
Start Rain

(date / time)
Stop Rain

(date / time)
Duration Rain

(hh:mm)
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 Table 1-3. Flow Data for Each Monitored Event. 
 

February 20 Event
I-5/I-605-Inf 02/20/00 06:10 02/22/00 06:15 24:05 32021 0.19/0.37 120 3.422 94 Y NA

I-5/I-605-Eff 02/20/00 06:25 02/23/00 05:54 47:29 23071 0.19/0.37 94 0.172 100 Y 47.73

I-605/SR-91-Inf --- --- --- --- --- --- --- --- --- --- --- ---

I-605/SR-91-Eff --- --- --- --- --- --- --- --- --- --- --- ---

Alameda MS-Eff 02/20/00 06:16 02/21/00 13:50 31:34 1702 N/A N/A 0.343 N/A N/A N/A

Eastern MS-Inf 02/20/00 06:18 02/21/00 19:20 37:02 10677 0.07/0.13 120 0.468 100 Y N/A

Eastern MS-Eff 02/20/00 08:43 02/23/00 05:45 69:02 10767 0.07/0.13 118 0.095 100 Y 71.45

Foothill MS-Inf 02/20/00 06:40 02/21/00 15:25 32:45 27240 0.09/0.18 154 4.72 75 Y N/A

Foothill MS-Eff 02/20/00 08:48 02/23/00 04:05 67:17 35854 0.09/0.18 241 0.168 99 Y 69.42

Lakewood-Inf 02/20/00 06:05 02/21/00 12:50 30:45 4385 0.10/0.20 74 0.838 100 Y N/A

Lakewood-Eff 02/22/00 11:48 02/22/00 21:03 9:15 6812 0.10 69 0.203 100 Y 62.97

Termination-Inf 02/20/00 06:13 02/21/00 17:20 35:07 16033 0.13/0.25 96 2.407 90 N N/A

Termination-Eff 02/20/00 08:54 02/23/00 05:25 68:31 15952 0.13/0.25 114 0.199 100 Y 71.20

Via Verde-Inf 02/20/00 07:03 02/21/00 15:05 32:02 6194 0.05/0.10 94 0.901 100 Y N/A

Via Verde-Eff 02/22/00 13:45 02/22/00 19:35 53:50 4936 0.05/0.10 87 0.255 100 Y 60.53

February 27 Event
I-5/I-605-Inf 02/27/00 13:10 02/27/00 23:10 10:10 1776 0.06 32 0.366 100 Y N/A

I-5/I-605-Eff 02/27/00 13:25 02/28/00 03:05 13:40 1221 0.06 22 0.097 100 Y 13.92

I-605/SR-91-Inf 02/27/00 13:21 02/27/00 15:00 1:39 304 0.01 25 0.162 100 Y N/A

I-605/SR-91-Eff 02/27/00 14:55 02/27/00 17:55 3:00 037 0.005 08 0.01 100 Y 4.57

Alameda MS-Eff 02/27/00 12:04 02/27/00 15:35 3:31 181 N/A N/A 0.074 N/A N/A N/A

Eastern MS-Inf 02/27/00 12:18 02/27/00 16:00 3:42 1253 0.01 80 0.228 84 Y N/A

Eastern MS-Eff 02/27/00 13:59 02/29/00 08:00 42:01 1184 0.01 88 0.036 98 Y 43.70

Foothill MS-Inf 02/27/00 12:27 02/27/00 15:00 2:33 1272 0.04 36 0.591 100 Y N/A

Foothill MS-Eff 02/27/00 14:40 03/01/00 06:15 63:35 5437 0.04 153 0.17 99 Y 65.80

Lakewood-Inf 02/27/00 13:05 02/27/00 16:30 3:25 847 0.03 29 0.243 100 Y N/A

Lakewood-Eff 02/28/00 09:55 02/28/00 11:30 1:35 873 0.01 70 0.19 87 Y 22.42

Termination-Inf 02/27/00 13:06 02/27/00 17:35 4:29 2397 0.04 62 0.57 100 Y N/A

Termination-Eff 02/27/00 13:43 03/02/00 11:11 93:28 5079 0.04 133 0.154 100 Y 94.08

Via Verde-Inf 02/27/00 12:55 02/27/00 15:50 2:55 859 0.02 58 0.232 100 Y N/A

Via Verde-Eff 02/28/00 07:38 02/28/00 08:45 1:07 832 0.005 57 0.231 66 Y 19.83
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March 8 Event
I-5/I-605-Inf 03/08/00 03:25 03/08/00 10:50 7:25 10634 0.09/0.19 84 1.43 79 Y N/A

I-5/I-605-Eff 03/08/00 03:35 03/10/00 21:10 65:35 12355 0.09/0.19 103 0.109 97 Y 65.75

I-605/SR-91-Inf 03/08/00 03:10 03/09/00 06:55 27:45 6658 0.02/0.04 183 0.653 87 Y N/A

I-605/SR-91-Eff 03/08/00 04:20 03/09/00 16:05 35:45 1793 0.01/0.16 136 0.03 87 Y 36.92

Alameda MS-Eff 03/08/00 00:45 03/08/00 10:50 10:05 600 N/A N/A 0.1 N/A N/A N/A

Eastern MS-Inf 03/08/00 03:20 03/08/00 15:30 12:10 6134 0.03/0.07 131 0.511 99 Y N/A

Eastern MS-Eff 03/07/00 05:15 03/10/00 22:00 88:45 4804 0.03/0.07 97 0.144 100 Y 66.67

Foothill MS-Inf 03/08/00 03:00 03/08/00 17:30 14:30 4825 0.04/0.09 93 0.58 99 Y N/A

Foothill MS-Eff 03/08/00 05:15 03/11/00 05:25 72:10 6927 0.04 157 0.171 100 Y 74.42

Lakewood-Inf 03/08/00 03:15 03/08/00 20:50 17:35 6606 0.05/0.10 85 0.88 68 N N/A

Lakewood-Eff 03/10/00 07:35 03/10/00 16:35 9:00 7009 0.10 72 0.226 100 Y 61.33

Termination-Inf 03/08/00 03:40 03/08/00 10:50 7:10 6332 0.06/0.13 87 1.388 100 Y N/A

Termination-Eff 03/08/00 04:05 03/11/00 05:55 73:50 12280 0.06/0.13 178 0.188 99 Y 74.25

Via Verde-Inf 03/08/00 02:55 03/08/00 12:15 9:20 1972 0.02/0.05 78 0.296 100 Y N/A

Via Verde-Eff 03/09/00 15:40 03/09/00 18:10 2:30 1930 0.02 78 0.235 100 Y 39.25

April 17 Event

I-5/I-605-Inf 04/17/00 12:00 4/18/2000 10:10 22:10 33768 0.07/0.20 178 8.17 75 Y N/A

I-5/I-605-Eff 04/17/00 11:35 4/20/2000 22:55 83:20 32214 0.07/0.27 175 5.339 100 Y 83

I-605/SR-91-Inf 04/17/00 13:55 4/18/2000 10:35 20:40 7504 0.02/0.05 200 2.312 89 Y N/A

I-605/SR-91-Eff 04/17/00 10:20 4/19/2000 4:10 41:50 2428 0.02/0.04 102 0.05 100 Y 38

Alameda MS-Eff 04/17/00 10:20 4/18/2000 9:05 22:45 1481 NA NA 0.098 N/A N/A N/A

Eastern MS-Inf 04/17/00 11:00 4/18/2000 14:00 27:00 7616 0.02/0.07 155 0.627 99 Y N/A

Eastern MS-Eff 04/17/00 13:40 4/21/2000 6:10 88:30 9543 0.02/0.07 168 0.173 100 Y 91

Foothill MS-Inf 04/17/00 11:50 4/18/2000 12:15 24:25 4677 0.03/0.10/0.06 99 0.611 99 Y N/A

Foothill MS-Eff 04/17/00 12:20 4/21/2000 6:05 89:45 36492 0.03/0.10/0.13 370 0.183 99 Y 90

Lakewood-Inf 04/17/00 11:30 4/18/2000 9:35 22:05 10812 0.03/0.11 149 2.027 95 Y N/A

Lakewood-Eff 04/19/00 09:15 4/20/2000 8:40 23:25 7311 0.09 73 0.218 100 Y 69

Termination-Inf 04/17/00 11:00 4/18/2000 10:30 23:30 12692 0.05/0.09/0.19 161 4.363 97 Y N/A

Termination-Eff 04/18/00 09:45 4/22/2000 12:10 98:25 15034 0.19 146 0.199 100 Y 121

Via Verde-Inf 04/17/00 11:20 4/18/2000 10:40 23:20 6642 0.02/0.06 172 3.328 100 Y N/A

Via Verde-Eff 04/19/00 10:50 4/19/2000 13:45 02:55 2341 0.03 78 0.235 100 Y 50
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Table 1-3. Flow Data for Each Monitored Event (continued). 
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Table 1-5. Summary of Quality Control (QC) Samples Collected per Event. 
 

EVENT SAMPLE 
Site Site 

ID. 
February 20, 2000 February 27, 2000 March 8, 2000 April 17, 2000 

I-5/I-605  
Intersection 74101 Field Duplicate 

(composite samples only) Lab Split Lab Split MS/MSD 

I-605/SR-91  
Intersection 74102 Field Duplicate 

(grab samples only) None Field Duplicate 

Field Duplicate; 
Field Blank; 
Lab Split; 
MS/MSD 

(grab samples only) 

Alameda MS 74201 

MS/MSD; 
Field Duplicate; 
Lab Split; and 

Field Blank 
(Oil and Grease) 
+ field blank for 
conventionals 

MS/MSD; 
Field Duplicate; 
Lab Split; and 
Field Blank 

(Oil andGrease) 
+ field blank for 

conventionals 

MS/MSD; 
Field Duplicate; 
Lab Split; and 
Field Blank 

(Oil and Grease) 
+ field blank for 

conventionals 

MS/MSD; 
Field Duplicate; 
Lab Split; and 
Field Blank 

(Oil and Grease) 
+ field blank for 

conventionals 

Eastern Regional MS 74202 Lab Split MS/MSD none Field Duplicate 

Foothill MS 74203 MS/MSD none Field Blank None 

Termination P&R 74204 Field Blank Field Duplicate None None 

Via Verde P&R 74206 None Field Blank MS/MSD None 

Lakewood P&R 74208 None None None Lab Split 

 MS/MSD = Matrix Spike / Matrix Spike Duplicate. 
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Table 1-6. Precision Data for Field Duplicates. 

 

Constituent Units
74101-IN-
05100-001

74101-IN-
05100-501

RPD
74204-IN-
05800-002

74204-IN-
05800-502

RPD
74102-IN-
06800-003

74102-IN-
06800-503

RPD
74202-IN-
10800-004

74202-IN-
10800-504

RPD

EC umhos/cm 77 78 1 54 52 4 620 620 0 42 42 0
Hardness mg/L 40 34 16 18 25 33 190 200 5 17 13 27
pH 7.3 7.3 0 7.4 7.3 1 7.7 7.8 1 6.7 6.7 0
TSS mg/L 100 87 14 96 76 23 41 43 5 62 45 32

Cu ug/L 4.32 4.11 5 6.99 7.57 8 14.5 13.7 6 7.3 7.4 1
Pb ug/L 2.8 2.69 4 <1 <1 NA 13.5 11.8 13 <1 <1 NA
Zn ug/L 44.4 39.9 11 55.5 52.3 6 176 158 11 35 35 0

Cu ug/L 15.1 8 61 23.8 18.1 27 33.7 32 5 20 15 29
Pb ug/L 31.7 12.6 86 16.5 14.1 16 185 179 3 26 22 17
Zn ug/L 104 59.2 55 156 130 18 288 273 5 86 73 16

Nitrate mg/L 0.59 0.61 3 0.23 0.23 0 9.5 9.4 1 0.35 0.35 0
Total Phosphorous mg/L 0.42 0.4 5 0.68 0.68 0 0.24 0.24 0 0.21 0.17 21
TKN mg/L 1.4 1.5 7 1.8 1.6 12 2.1 2.0 5 0.92 0.76 19

TPH (Diesel) mg/L 2.1 1.7 21 1.4 1.2 15 470 570 19 8500 9500 11
TPH (Gasoline) mg/L <0.05 <0.05 #VALUE! <0.05 <0.05 NA <0.05 <0.05 NA <0.05 <0.05 NA
TPH (Heavy Oil) mg/L 1 0.71 34 0.41 0.38 8 <200 <200 NA 3200 3500 9

Oil & Grease
2

mg/L <5 <5 NA <5 <5 NA <5 <5 NA 13 17 27

Fecal Coliform MPN/100 mL 500 3000 143 220 50 126 300 300 0 1600 900 56

1.
 Since composite samples for I-605/SR-91 could not be obtained, composite samples from I-5/I-605 were used for obtaining some of the duplicates

2 - Samples collected from Alameda site

Organics

Microbial

February 20 Event February 27 Event

Conventionals

Dissolved Metals

Total Metals

Nutrients

I-5/I-605
1

Termination I-605/SR-91

March 8 Event April 17 Event

Eastern
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Table 1-7. Precision Data for Laboratory Split Samples. 

 

Constituent Units
74202-IN-
05100-001

74202-IN-
05100-001 

(split)
RPD

74101-IN-
05800-002

74101-IN-
05800-002 

(split)
RPD

74101-IN-
06800-003

74101-IN-
06800-003 

(split)
RPD

74208-IN-
10800-004

74208-IN-
10800-004 

(split)
RPD

EC umhos/cm 37 38 3 110 130 17 75 76 1 45 45 0
Hardness mg/L 10 16 46 58 52 11 30 34 13 21 14 40
pH 7.3 7.3 0 7.6 7.6 0 7.4 7.4 0 6.6 6.5 2
TSS mg/L 23 25 8 34 32 6 91 95 4 25 23 8

Cu ug/L 5 5.03 1 8.49 8.69 2 6.42 6.58 2 18 18 0
Pb ug/L 1.17 1.07 9 3.99 4.88 20 6.89 6.8 1 <1 <1 NA
Zn ug/L 33.7 34.4 2 57.8 57.4 1 42.9 41.7 3 120 120 0

Cu ug/L 9.18 8.57 7 19.3 19.2 1 29.8 83.7 95 24 23 4
Pb ug/L 11.6 7.08 48 34.2 33.7 1 94.7 442 129 3.8 3.3 14
Zn ug/L 47.8 46.9 2 110 109 1 219 799 114 160 150 6

Nitrate mg/L 0.36 0.36 0 0.75 0.73 3 0.51 0.54 6 0.45 0.45 0
Total Phosphorous mg/L 0.085 0.079 7 0.25 0.41 48 0.38 0.41 8 0.22 0.24 9
TKN mg/L 0.87 0.84 4 2.1 2.2 5 1.3 0.95 31 1.8 2 11

TPH (Diesel) mg/L 0.53 0.59 11 1 1.2 18 450 460 2 8500 10000 16
TPH (Gasoline) mg/L <0.05 <0.05 NA <0.05 <0.05 NA <0.05 <0.05 NA <0.05 <0.05 NA
TPH (Heavy Oil) mg/L 0.21 0.23 9 0.46 0.6 26 <200 <200 NA 3200 3600 12

Oil & Grease
1 mg/L <5 <5 NA <5 <5 NA <5 <5 NA 13 18 32

Fecal Coliform MPN/100 mL 900 900 0 500 500 0 5000 5000 0 1600 1600 0

                                      1 - Samples collected from Alameda site

Organics

Microbial

Conventionals

Dissolved Metals

Total Metals

Nutrients

February 20 Event February 27 Event March 8 Event April 17, Event

LakewoodEasterm MS I-5/I-605 I-5/I-605
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Table 1-8. Summary of Parameters, Methods, and Reporting Limits. 

Parameter Analytical 
Method Sample Type Reporting Limits 

Conventionals    

pH EPA 150.1 Composite 0.1 unit 

Specific Conductance EPA 120.1 Composite 1 umhos/cm 

Hardness EPA 130.2 Composite 2 mg/L 

TSS EPA 160.2 Composite 1 mg/L 

Nutrients    

Nitrate-N EPA 300 Composite 0.01 mg/L 

TKN EPA 351.1 Composite 0.1 mg/L 

Total Phosphorus EPA 365.3 Composite 0.002 mg/L 

Total/Dissolved Metal    

Copper EPA 200.8 Composite 1 ug/L 

Lead EPA 200.8 Composite 1 ug/L 

Zinc EPA 200.8 Composite 1 ug/L 

Organics    

TPH-diesel EPA 8015M Grab 250 ug/L* 

TPH-oil EPA 8015M Grab 200 ug/L 

TPH-gasoline EPA 8015M Grab 50 ug/L 

Oil & Grease EPA 413.2 Grab 5 mg/L 

Bacteria    

Fecal Coliform SM 9221E Grab 2 MPN/100 ml 

 * Contracted laboratory reporting limit was 100 ug/L. 
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Table 1-9. BMP Pollutant Removal Efficiencies. 

EMCs and Loads for Extended Detention Basins

Influent Effluent Influent Effluent Influent Effluent Influent Effluent 
TSS (mg/L) 110 32 71 79 34 52 -53 -5 91 50 45 36 150 190 -27 -21
Total Cu (ug/L) 15.1 17.6 -17 16 19.3 18.6 4 34 29.8 J 15.2 49 41 30 20 33 36
Total Pb (ug/L) 31.7 49.0 -55 -11 34.2 33.4 2 33 94.7 J 41.8 56 49 89 72 19 23
Total Zn (ug/L) 104.0 79.8 23 45 110 91.3 17 43 219 J 82 63 56 220 130 41 44
Dissolved Cu (ug/L) 4.32 4.85 -12 19 8.49 9.06 -7 27 6.42 8.35 -30 -51 9.4 5.8 38 41
Dissolved Pb (ug/L) 2.8 2.13 24 45 3.99 4.01 -1 31 6.89 2.2 68 63 5.3 1.4 74 75
Dissolved Zn (ug/L) 44.4 36.1 19 41 57.8 47.3 18 44 42.9 23.9 U 44 35 65 15 77 78
Nitrate-Nitrogen (mg/L) 0.59 0.64 -8 22 0.75 0.77 -3 29 0.51 0.4 22 9 1.2 0.62 48 51
TKN (mg/L) 1.4 1.1 21 43 2.1 2.6 -24 15 1.3 J 0.9 31 20 2.3 1.4 39 42
Total P (mg/L) 0.42 0.31 26 47 0.25 J 0.85 J -240 -134 0.38 0.32 16 2 0.7 0.72 -3 2

Storm Volume (liters) 906,835 653,371 50,296 34,579  301,155 349,894 956,310 912,300   
28.32 32021 23071 1776 1221 10634 12355 33768 32214

Influent Effluent Influent Effluent Influent Effluent Influent Effluent 
TSS (mg/L) -- -- 110 19 83 98 41 14 66 91 58 13 78 93
Total Cu (ug/L) -- -- 39.9 37 7 89 33.7 16.3 52 87 36 22 39 80
Total Pb (ug/L) -- -- 124 38.5 69 96 185 55.2 70 92 120 40 67 89
Total Zn (ug/L) -- -- 541 250 54 94 288 115 60 89 240 110 54 85
Dissolved Cu (ug/L) -- -- 14.5 24.3 -68 80 14.5 10.3 29 81 14 16 -14 63
Dissolved Pb (ug/L) -- -- 3.92 3.55 9 89 13.5 8.1 40 84 6.2 5.0 19 74
Dissolved Zn (ug/L) -- -- 263 175 33 92 176 75.6 57 88 79 79 0 68
Nitrate-Nitrogen (mg/L) -- -- 1.5 1.8 -20 85 9.5 0.6 94 98 0.85 0.98 -15 63
TKN (mg/L) -- -- 2.7 -- 2.1 J 1.5 29 81 1.3 2.1 -62 48
Total P (mg/L) -- -- 0.5 J 0.69 J -38 83 0.24 0.34 -42 62 0.35 0.62 -77 43

Storm Volume (liters) -- -- 8,609 1,048 188,555 50,778 212,513 68,733
304 37 6658 1793 7504 2428

% Diff.
in 

Load

Efficiency
(%)

EMCs Efficiency
(%)

I-5/I-605 Intersection
17 April, 2000

20 February, 2000 27 February, 2000 8 March, 2000

Efficiency
(%)

% Diff.
in 

Load

EMCs EMCs Efficiency
(%)

EMCs % Diff.
in 

Load

I-5/I-605 Intersection
8 March, 2000

I-5/I-605 Intersection
20 February, 2000

I-5/I-605 Intersection
27 February, 2000

I-605/SR-91 Intersection I-605/SR-91 Intersection I-605/SR-91 Intersection
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in 

Load

EMCs Efficiency
(%)

% Diff.
in 

Load

17 April, 2000
% Diff.

in 
Load

Efficiency
(%)

I-605/SR-91 Intersection

EMCs
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in 
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in 
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Table 1-9. BMP Pollutant Removal Efficiencies (continued). 

E M C s  f o r  M e d i a  F i l t e r s

I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  

T S S  ( m g / L ) 2 3 5 7 8 7 8 3 1 6.2 8 0 8 1 8 1 1 3 8 4 8 7 6 2 10 8 4 8 0
T o t a l  C u  ( u g / L ) 9 . 1 8 8 . 4 2 8 8 1 5 . 3 8 . 6 3 4 4 4 7 1 5 4 .79 6 8 7 5 2 0 8 . 0 6 0 5 0
T o t a l  P b  ( u g / L ) 11 .6  J 18 .9  J - 6 3 - 6 4 2 4 4 . 7 1 8 0 8 1 4 3 . 2 7 .03 8 4 8 7 2 6 4 . 0 8 5 8 1
T o t a l  Z n  ( u g / L ) 47 .8 13 .3 7 2 7 2 7 2 . 7 2 5 . 1 6 5 6 7 106 24 .3  U 7 7 8 2 8 6 23 7 3 6 6
D i s s o l v e d  C u  ( u g / L ) 5 3 . 7 4 2 5 2 5 8 . 0 2 7 . 5 1 6 1 2 3 . 2 9 3 .03 8 2 8 7.3 6 . 9 5 - 1 8
D i s s o l v e d  P b  ( u g / L ) 1 . 1 7 1  U 1 5 1 4 1 . 8 1 1.3 2 8 3 2 1 . 5 5 1 U 3 5 4 9 1 U 1 0 - 2 5
D i s s o l v e d  Z n  ( u g / L ) 33 .7 1 5 . 1  U 5 5 5 5 3 7 . 1 2 0 . 4 4 5 4 8 3 9 . 9 1 U 9 7 9 8 3 5 19 4 6 3 2
N i t r a t e - N i t r o g e n  ( m g / L ) 0 . 3 6 0 . 4 5 - 2 5 - 2 6 0 . 7 9 1.2 - 5 2 -44 1.6 0 .44 7 3 7 8 0 . 3 5 0 . 5 7 - 6 3 - 1 0 4
T K N  ( m g / L ) 0 . 8 7 0 .42  J 5 2 5 1 1.1 0 . 8 4 2 4 2 8 1.1 0 .45 5 9 6 8 0 . 9 2 0.5 U 4 6 3 2
T o t a l  P  ( m g / L ) 0 . 0 8 5 0.032 6 2 6 2 0 .13  J 0 . 0 5 8 5 5 5 8 0 . 1 5 0 . 0 6 6 5 6 6 6 0 . 2 1 0 . 0 9 8 5 3 4 2

S t o r m  V o l u m e  ( l i t e r s ) 3 0 2 , 3 7 3 3 0 4 , 9 2 1 3 5 , 4 8 5 3 3 , 5 3 1 1 7 3 , 7 1 5 1 3 6 , 0 4 9 2 1 5 , 6 8 5 2 7 0 , 2 5 8
1 0 6 7 7 1 0 7 6 7 1 2 5 3 1 1 8 4 6 1 3 4 4 8 0 4 7 6 1 6 9 5 4 3

I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  
T S S  ( m g / L ) 7 5 5 9 3 9 1 3 8 7.4 8 1 1 7 5 1 8.2 8 4 7 7 8 9 19 7 9 8 0
T o t a l  C u  ( u g / L ) 19 .6 8 . 4 7 5 7 4 3 1 1 . 9 6 . 9 6 4 2 - 1 5 0 2 9 . 1 9 .29 6 8 5 4 1 7 9 . 3 4 5 4 8
T o t a l  P b  ( u g / L ) 28 .2  J 9 .65  J 6 6 5 5 1 7 . 8 2 . 3 4 8 7 4 4 1 9 . 2 3 .72 8 1 7 2 3 5 5 . 8 8 3 8 4
T o t a l  Z n  ( u g / L ) 2 5 2 21 .1 9 2 8 9 226 4 1 . 3 8 2 2 2 229 1 0 2 5 5 3 6 3 6 0 1 6 0 5 6 5 8
D i s s o l v e d  C u  ( u g / L ) 5 . 3 6 4 . 1 5 2 3 -2 4 . 4 9 5 . 5 2 - 2 3 - 4 2 5 1 8 7 6 1 4 4 6.8 7 . 3 -7 -2
D i s s o l v e d  P b  ( u g / L ) 2 . 4 7 1  U 6 0 4 7 1 . 6 2 1 U 3 8 - 1 6 4 2.8 1 U 6 4 4 9 3.1 1 . 3 5 8 6 0
D i s s o l v e d  Z n  ( u g / L ) 1 5 1 22 .6 8 5 8 0 155 3 4 . 4 7 8 5 157 87 .4 4 4 2 0 2 2 0 1 1 0 5 0 5 2
N i t r a t e - N i t r o g e n  ( m g / L ) 0 . 2 0 . 4 4 - 1 2 0 - 1 9 0 0 . 6 6 0 . 9 3 - 4 1 - 5 0 2 0 . 3 9 0 .62 - 5 9 - 1 2 8 0 . 2 1 0 . 1 6 2 4 2 7
T K N  ( m g / L ) 2 . 1 1 5 2 3 7 1.2 0 . 1 4 8 8 5 0 0 .84  J 0 .48 4 3 1 8 1.5 0 . 3 9 7 4 7 5
T o t a l  P  ( m g / L ) 0 . 4 7 0 . 1 8 6 2 5 0 0 . 0 3 6  J 0 . 0 9 7 - 1 6 9 - 1 0 5 2 0 . 2 1 0 . 0 9 2 5 6 3 7 0 . 2 8 0 . 2 7 4 8

S t o r m  V o l u m e  ( l i t e r s ) 7 7 1 , 4 3 7 # # # # # # # 3 6 , 0 2 3 1 5 3 , 9 7 6 1 3 6 , 6 4 4 1 9 6 , 1 7 3 1 , 0 8 5 , 1 2 6 * 1 , 0 3 3 , 4 5 3
2 7 2 4 0 3 5 8 5 4 1 2 7 2 5 4 3 7 4 8 2 5 6 9 2 7 4 6 7 7 3 6 4 9 2

I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  I n f l u e n t E f f l u e n t  

T S S  ( m g / L ) 4 4 4 9 1 9 1 9 6 1 U 9 9 9 8 2 5 2.5 9 0 8 1 1 0 0 6 9 4 9 3
T o t a l  C u  ( u g / L ) 1 5 6 . 1 8 5 9 5 9 2 3 . 8 6 . 5 3 7 3 4 2 8 . 1 8 3 .98 5 1 6 2 7 14 4 8 3 9
T o t a l  P b  ( u g / L ) 12 .1  J 4 .43  J 6 3 6 4 1 6 . 5 1 U 9 4 8 7 5 . 2 5 1 U 8 1 6 3 1 3 1 . 4 8 9 8 7
T o t a l  Z n  ( u g / L ) 8 3 13 .5 8 4 8 4 156 2 1 . 5 8 6 7 1 6 2 . 9 20 .5  U 6 7 3 7 2 1 0 59 7 2 6 7
D i s s o l v e d  C u  ( u g / L ) 3 . 9 4 3 . 5 6 1 0 1 0 6.9 6 . 3 3 8 -94 2 . 6 5 3 .68 - 3 9 - 1 6 9 1 6 13 1 9 4
D i s s o l v e d  P b  ( u g / L ) 1 U 1  U 0 1 1 U 1 U 0 - 1 1 2 1 U 1 U 0 - 9 4 1.5 1  U 3 3 2 1
D i s s o l v e d  Z n  ( u g / L ) 27 .2 17 .1 3 7 3 7 5 5 . 5 2 0 . 2 6 4 2 3 16 .5  U 15.8  U 4 - 8 6 1 3 0 57 5 6 4 8
N i t r a t e - N i t r o g e n  ( m g / L ) 0 . 2 0 . 6 3 - 2 1 5 - 2 1 3 0 . 6 8 1 - 4 7 - 2 1 1 0 . 6 5 0 .73 - 1 2 - 1 1 8 0 . 5 8 0 . 9 - 5 5 - 8 4
T K N  ( m g / L ) 0 . 7 8 0 .48  J 3 8 3 9 1.8 0.5 7 2 4 1 0 . 7 3 0 .39  U 4 7 -4 3.0 0 . 4 8 7 8 4
T o t a l  P  ( m g / L ) 0 . 1 6 0.077 5 2 5 2 0 . 2 3 0 . 0 6 9 7 0 3 6 0 . 0 8 3 0 . 0 4 8 4 2 - 1 2 0 . 3 1 0 . 1 4 5 5 4 7

S t o r m  V o l u m e  ( l i t e r s ) 4 5 4 , 0 5 5 4 5 1 , 7 6 1 6 7 , 8 8 3 1 4 3 , 7 8 1 1 7 9 , 3 2 2 3 4 7 , 7 7 0 3 5 9 , 4 3 7 4 2 5 , 7 6 3
1 6 0 3 3 1 5 9 5 2 2 3 9 7 5 0 7 7 6 3 3 2 1 2 2 8 0 1 2 6 9 2 1 5 0 3 4

E M C s Ef f i c i ency
( % )

E M C s E f f i c i e n c y
( % )

%  D i f f .
i n  

L o a d

E M C s E f f i c i e n c y
( % )

%  D i f f .
i n  

L o a d

E M C s Ef f i c i ency
( % )

%  D i f f .
i n  

L o a d

E M C s

E M C s

T e r m i n a t i o n  P a r k  a n d  R i d e

% Dif f .
i n  

L o a d

1 7  A p r i l ,  2 0 0 0

E M C s Ef f i c i ency
( % )

% Di f f .
i n  

L o a d

1 7  A p r i l ,  2 0 0 0

E M C s E f f i c i e n c y
( % )

2 0  F e b r u a r y ,  2 0 0 0

E f f i c i e n c y
( % )

%  D i f f .
i n  

L o a d

T e r m i n a t i o n  P a r k  a n d  R i d e

F o o t h i l l  M a i n t e n a n c e  S t a t i o n F o o t h i l l  M a i n t e n a n c e  S t a t i o n

E a s t e r n  R e g i o n a l  M a i n t e n a n c e  S t a t i o n E a s t e r n  R e g i o n a l  M a i n t e n a n c e  S t a t i o n
2 7  F e b r u a r y ,  2 0 0 0 8  M a r c h ,  2 0 0 0

%  D i f f .
i n  

L o a d

F o o t h i l l  M a i n t e n a n c e  S t a t i o n

T e r m i n a t i o n  P a r k  a n d  R i d e
8  M a r c h ,  2 0 0 0

E M C s Ef f i c i ency
( % )

%  D i f f .
i n  

L o a d

E M C s

2 0  F e b r u a r y ,  2 0 0 0 2 7  F e b r u a r y ,  2 0 0 0

E f f i c i e n c y
( % )

%  D i f f .
i n  

L o a d

E M C s

E a s t e r n  R e g i o n a l  M a i n t e n a n c e  S t a t i o n

Ef f i c i ency
( % )

% Di f f .
i n  

L o a d

1 7  A p r i l ,  2 0 0 0

F o o t h i l l  M a i n t e n a n c e  S t a t i o n

2 0  F e b r u a r y ,  2 0 0 0

E M C s E f f i c i e n c y
( % )

%  D i f f .
i n  

L o a d

E a s t e r n  R e g i o n a l  M a i n t e n a n c e  S t a t i o n

T e r m i n a t i o n  P a r k  a n d  R i d e

Ef f i c i ency
( % )

%  D i f f .
i n  

L o a d

2 7  F e b r u a r y ,  2 0 0 0 8  M a r c h ,  2 0 0 0

*  E q u a l s  e f f l u e n t  v a l u e  p l u s  5 % .
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Table 1-9. BMP Pollutant Removal Efficiencies (continued). 

EMCs for  Mult i -chamber  Treatment  Trains

Inf luent Eff luent  Influent Eff luent  In f luen t Eff luent  Influent Eff luent  

TSS (mg/L) 2 4 8 . 2 6 6 4 7 8.5 7 . 4 1 3 1 0 1 8 1.5 9 2 9 1 2 5 3.1 8 8 92

Total  Cu (ug/L) 8.42 8.15 3 -50 7.87 3.81 5 2 5 0 4.5 1.62 6 4 6 2 2 4 6.6 7 3 81
Total  Pb (ug/L) 11.0 J 8.18 J 2 6 -16 2.4 1.0 U 5 8 5 7 3 . 3 1 1 .0  U 7 0 6 8 3.8 1.0 7 4 82
Total Zn (ug/L) 58.1 25 5 7 3 3 83.2 17.7 7 9 7 8 5 1 . 5 6.66 U 8 7 8 6 1 6 0 1 4 9 1 94

Dissolved Cu (ug/L) 2.84 3.15 -11 -72 5.37 3 4 4 4 2 1 . 9 8 1.5 2 4 2 0 1 8 5.5 6 9 79
Dissolved Pb (ug/L) 1 U 1  U 0 -55 1 U 1 U 0 -3 1 U 1 U 0 -6 1 U 1  U 0 32
Disso lved  Zn (ug /L) 41.6 19 5 4 2 9 53.7 17.4 6 8 6 7 3 2 . 7 1 .0  U 9 7 9 7 1 2 0 1 1 9 1 94

Nitrate-Nitrogen (mg/L) 0.18 0.81 -350 -599 0.63 0.98 -56 -60 0 . 3 8 0.69 -82 -93 0.45 0.48 -7 28
T K N  ( m g / L ) 0.95 0.42 J 5 6 3 1 1.4 0.48 6 6 6 5 0.78 J 0.45 U 4 2 3 9 1.8 1.4 2 2 47
Total  P  (mg/L) 0.091 0.091 0 -55 0.12 J 0.093 2 3 2 0 0.076 0.057 2 5 2 0 0.22 0.14 3 6 57

Storm Volume ( l i ters ) 124 ,183 192 ,916 23 ,987 24 ,723 187 ,082 198 ,495 306 ,196 207 ,048
4 3 8 5 6812 8 4 7 8 7 3 6 6 0 6 7 0 0 9 1 0 8 1 2 7311

Influent Eff luent  Influent Eff luent  In f luen t Eff luent  Influent Eff luent  

TSS (mg/L) 4 1 3 9 3 9 4 2 6 7 . 6 7 1 7 0 3 7 6.6 R 4 9 8.7 8 2 88
Total  Cu (ug/L) 4.89 4.92 -1 2 0 5.4 2.16 6 0 6 1 6 . 1 4 1.56 R 7 4.8 3 1 76
Total  Pb (ug/L) 6.5 J 4.39 J 3 2 4 6 4.89 1 U 8 0 8 0 1 0 . 9 1  R 7.6 1.3 8 3 94

Total Zn (ug/L) 52.9 8.74 8 3 8 7 69.3 4 .92  U 9 3 9 3 8 7 . 9 9.27 R 1 2 0 9.3 9 2 97
Dissolved Cu (ug/L) 1.02 1.35 -32 -5 1.75 1.25 2 9 3 1 1.2 1.38 R 3.6 4.6 -28 55
Dissolved Pb (ug/L) 1 U 1  U 0 2 0 1 U 1 U 0 3 1 U 1  R 1 U 1  U 0 65

Disso lved  Zn (ug /L) 23.4 10 .6  U 5 5 6 4 33.3 4.4 U 8 7 8 7 23.5 U 9.28 R 4 4 8 8 2 94
Nitrate-Nitrogen (mg/L) 0.1  U 0.37 -270 -195 0.7 0 . 7 0 3 0 . 1 6 8.6 R 0.37 0.67 -81 36
T K N  ( m g / L ) 0.9 0.78 1 3 3 1 1.6 0.56 6 5 6 6 0 . 9 5 0.56 R 1.70 1.6 6 67
Total  P  (mg/L) 0.16 0 .088 4 5 5 6 0.16 J 0.084 4 8 4 9 0 . 1 4 0.075 R 0.46 0.18 6 1 86

Storm Volume ( l i ters ) 175 ,414 139 ,788 24 ,270 23 ,562 55,847 54 ,658 188 ,101 66 ,297
6 1 9 4 4936 8 5 7 8 3 2 1 9 7 2 1 9 3 0 6642 2341

EMCs for  Oi l /Water  Separator

Inf luent Eff luent  Influent Eff luent  In f luen t Eff luent  Influent Eff luent  

TSS (mg/L) 6 8 13 8 1 8 1 3 7 1 7 0 -359 -359 9.3 130 -1298 -1298 3 0 3 4 -13 -13

TPH -  D iese l  (ug /L) 7 7 0 5 9 0 2 3 2 3 9 7 0 4 9 0 4 9 4 9 2 0 0 270 -35 -35 3100 6 9 0 7 8 78
TPH -  Gasol ine  (ug/L) 50 U 50 U 0 0 50 U 50 U 0 0 50 U 50 U 0 0 50 U 50 U 0 0
TPH -  Oi l  (ug/L) 2 5 0 2 6 0 -4 -4 2 6 0 2 5 0 4 4 200  U 2 0 0  U 0 0 4 2 0 200  U 5 2 52
Oi l  & Grease  (mg/L) 5 U 5  U 0 0 5 U 5 U 0 0 5 U 5 U 0 0 13 J 5 UJ 6 2 62

Storm Volume ( l i ters ) 48 ,201 48 ,201 5,126 5,126 16,992 16 ,992 41 ,942 41 ,942
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in 

Load

E M C s Efficiency
( % )

17  Apri l ,  2000
%  D i f f .

in 
L o a d

% Diff .
i n  

Load

E M C s E M C s

% Diff .
i n  

Load

Lakewood  Park  and  Ride
20  February ,  2000 27 February,  2000 8  March,  2000

Lakewood Park  and Ride L a k e w o o d  P a r k  a n d  R i d eL a k e w o o d  P a r k  a n d  R i d e

Efficiency
( % )

27 February,  2000 8  March,  2000

Efficiency
( % )

% Diff .
in 

Load

E M C s Efficiency
( % )

Efficiency
( % )

% Diff .
i n  

Load

Via  Verde  Park  and  Ride Via  Verde  Park and Ride
20  February ,  2000

Efficiency
( % )

% Diff .
in 

Load

Via  Verde  Park  and  Ride

E M C s

Via  Verde  Park  and  Ride
17  Apri l ,  2000

Efficiency
( % )

% Diff .
i n  

Load

E M C s

17  Apri l ,  2000

Efficiency
( % )

%  D i f f .
in 

L o a d

E M C s E M C sEfficiency
( % )

% Diff .
i n  

Load

20  February ,  2000 27 February,  2000 8  March,  2000

E M C s

E M C s

E M C s Efficiency
( % )

% Diff .
i n  

Load

E M C s

A l a m e d a  M S A l a m e d a  M S A l a m e d a  M S A l a m e d a  M S

Efficiency
( % )

%  D i f f .
in 

L o a d

Rejected eff luent  
va lues  nega te   
calculat ions





 
BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 7 
August 2000 

 

D-7 1-36

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1-1.  
Regional Map of District 7 BMP Monitoring Facilities, Brown and Caldwell. 

I-5/I-605 Extended Detention  
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Lakewood P&R MCTT 

Termination P&R Sand Filter 



 
BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 7 
August 2000 

 

D-7 1-37

Figure 1-2a. Daily Total Rainfall for 1999-2000 Wet Season, I-5/I-605 Extended Detention Basin.
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Figure 1-2b. Daily Total Rainfall for 1999-2000 Wet Season, Foothill MS Sand Filter. 
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Figure 1-2c. Daily Total Rainfall for 1999-2000 Wet Season, Termination P&R Sand Filter. 
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Figure 1-3. Cumulative Rainfall During Monitored Events.  
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Rainfal l  Totals  -  Monitored Event  
November  1999  -  March  2000

I-5/I-605 Extended Detention Basin 0.56 2.29 0.21 0.96 2.57

I-605/SR-91 Extended Detention Basin 0.48 1.73 0.04 0.82 2.57

Alameda  MS Oi l /Water  Separa tor 0.51 1.73 0.20 0.68 1.44

Eastern  Regional  MS Sand Fi l ter 0.71 2.35 0.33 1.21 2.31

Foothi l l  MS Sand Fi l ter 0.68 2.95 0.49 0.80 2.92

L a k e w o o d  P & R  M C T T 0.53 1.89 0.14 0.98 1.62

Terminat ion P&R Sand Fi l ter 0.61 2.16 0.15 0.94 1.68

Via  Verde P&R MCTT 0.88 2.52 0.40 0.75 1.42

1/25/00 2/20/00 2/27/00 3/7/00 4/17/00
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Figure 1-4a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-5/I-605 EDB on 20 February 2000.
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Figure 1-4b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-5/I-605 EDB on 27 February 2000.
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Figure 1-4c.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-5/I-605 EDB on 8 March 2000.
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Figure 1-4d.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-5/I-605 EDB on 17 April 2000.
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Figure 1-5a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-605/SR-91 EBD on 27 February 2000.
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Figure 1-5b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-605/SR-91 EDB on 8 March 2000.
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Figure 1-5c.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the I-605/SR-91 EDB on 17 April 2000.
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Figure 1-6a.  Effluent Hydrograph and Cumulative Rainfall
for the Alameda MS Oil/Water Separator on 20 February 2000.



0.00

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

02
/2

7 
- 1

0:
00

02
/2

7 
- 1

0:
28

02
/2

7 
- 1

0:
57

02
/2

7 
- 1

1:
26

02
/2

7 
- 1

1:
55

02
/2

7 
- 1

2:
24

02
/2

7 
- 1

2:
52

02
/2

7 
- 1

3:
21

02
/2

7 
- 1

3:
50

02
/2

7 
- 1

4:
19

02
/2

7 
- 1

4:
48

02
/2

7 
- 1

5:
16

02
/2

7 
- 1

5:
45

F
lo

w
 (c

fs
)

0.00

0.05

0.10

0.15

0.20

0.25

02
/2

7 
- 1

0:
00

02
/2

7 
- 1

0:
28

02
/2

7 
- 1

0:
57

02
/2

7 
- 1

1:
26

02
/2

7 
- 1

1:
55

02
/2

7 
- 1

2:
24

02
/2

7 
- 1

2:
52

02
/2

7 
- 1

3:
21

02
/2

7 
- 1

3:
50

02
/2

7 
- 1

4:
19

02
/2

7 
- 1

4:
48

02
/2

7 
- 1

5:
16

02
/2

7 
- 1

5:
45

C
um

ul
at

iv
e 

R
ai

n 
(i

nc
he

s)

Total Vol: 181 cf
EFFLUENT FLOW

CUMULATIVE RAIN

Grab 
Sample
Taken

Figure 1-6b.  Effluent Hydrograph and Cumulative Rainfall
for the Alameda MS Oil/Water Separator on 27 February 2000.
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Figure 1-6c.  Effluent Hydrograph and Cumulative Rainfall
for the Alameda MS Oil/Water Separator on 8 March 2000.
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Figure 1-6d.  Effluent Hydrograph and Cumulative Rainfall
for the Alameda MS Oil/Water Separator on 17 April 2000.
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Figure 1-7a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Eastern Regional MS Sand Filter on 20 February 2000.



0.00

0.05

0.10

0.15

0.20

0.25

02
/2

7 
- 0

9:
00

02
/2

7 
- 1

3:
00

02
/2

7 
- 1

7:
00

02
/2

7 
- 2

1:
00

02
/2

8 
- 0

1:
00

02
/2

8 
- 0

5:
00

02
/2

8 
- 0

9:
00

02
/2

8 
- 1

3:
00

02
/2

8 
- 1

7:
00

02
/2

8 
- 2

1:
00

02
/2

9 
- 0

1:
00

02
/2

9 
- 0

5:
00

02
/2

9 
- 0

9:
00

F
lo

w
 (c

fs
)

0.00

0.05

0.10

0.15

0.20

0.25

02
/2

7 
- 0

9:
00

02
/2

7 
- 1

3:
00

02
/2

7 
- 1

7:
00

02
/2

7 
- 2

1:
00

02
/2

8 
- 0

1:
00

02
/2

8 
- 0

5:
00

02
/2

8 
- 0

9:
00

02
/2

8 
- 1

3:
00

02
/2

8 
- 1

7:
00

02
/2

8 
- 2

1:
00

02
/2

9 
- 0

1:
00

02
/2

9 
- 0

5:
00

02
/2

9 
- 0

9:
00

F
lo

w
 (c

fs
)

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

0.45

02
/2

7 
- 0

9:
00

02
/2

7 
- 1

3:
00

02
/2

7 
- 1

7:
00

02
/2

7 
- 2

1:
00

02
/2

8 
- 0

1:
00

02
/2

8 
- 0

5:
00

02
/2

8 
- 0

9:
00

02
/2

8 
- 1

3:
00

02
/2

8 
- 1

7:
00

02
/2

8 
- 2

1:
00

02
/2

9 
- 0

1:
00

02
/2

9 
- 0

5:
00

02
/2

9 
- 0

9:
00

C
um

ul
at

iv
e 

R
ai

n 
(i

nc
he

s)

 |    Aliquots Taken
      Total Vol: 1184 cf
       % Capture: 98

 |    Aliquots Taken
      Total Vol: 1253 cf
       % Capture: 84

Grab
Sample
Taken

CUMULATIVE RAIN

INFLUENT FLOW

EFFLUENT FLOW

Grab
Sample
Taken

Figure 1-7b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Eastern Regional MS Sand Filter on 27 February 2000.
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Figure 1-7c.  Influent and  Effluent Hydrographs and Cumulative Rainfall
for the Eastern Regional MS Sand Filter on 8 March 2000.
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Figure 1-7d.  Influent and  Effluent Hydrographs and Cumulative Rainfall
for the Eastern Regional MS Sand Filter on 17 April 2000.
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Figure 1-8a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Foothill MS Sand Filter on 20 February 2000.
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Figure 1-8b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Foothill MS Sand Filter on 27 February 2000.
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Figure 1-8c.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Foothill MS Sand Filter on 8 March 2000.
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Figure 1-8d.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Foothill MS Sand Filter on 17 April 2000.
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Figure 1-9a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Lakewood P&R  MCTT on 20 February 2000.
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Figure 1-9b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Lakewood P&R MCTT on 27 February 2000.



0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

03
/0

8 
- 0

2:
00

03
/0

8 
- 0

6:
00

03
/0

8 
- 1

0:
00

03
/0

8 
- 1

4:
00

03
/0

8 
- 1

8:
00

03
/0

8 
- 2

2:
00

03
/0

9 
- 0

2:
00

03
/0

9 
- 0

6:
00

03
/0

9 
- 1

0:
00

03
/0

9 
- 1

4:
00

03
/0

9 
- 1

8:
00

03
/0

9 
- 2

2:
00

03
/1

0 
- 0

2:
00

03
/1

0 
- 0

6:
00

03
/1

0 
- 1

0:
00

03
/1

0 
- 1

4:
00

03
/1

0 
- 1

8:
00

F
lo

w
 (c

fs
)

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

03
/0

8 
- 0

2:
00

03
/0

8 
- 0

6:
00

03
/0

8 
- 1

0:
00

03
/0

8 
- 1

4:
00

03
/0

8 
- 1

8:
00

03
/0

8 
- 2

2:
00

03
/0

9 
- 0

2:
00

03
/0

9 
- 0

6:
00

03
/0

9 
- 1

0:
00

03
/0

9 
- 1

4:
00

03
/0

9 
- 1

8:
00

03
/0

9 
- 2

2:
00

03
/1

0 
- 0

2:
00

03
/1

0 
- 0

6:
00

03
/1

0 
- 1

0:
00

03
/1

0 
- 1

4:
00

03
/1

0 
- 1

8:
00

F
lo

w
 (c

fs
)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

03
/0

8 
- 0

2:
00

03
/0

8 
- 0

6:
00

03
/0

8 
- 1

0:
00

03
/0

8 
- 1

4:
00

03
/0

8 
- 1

8:
00

03
/0

8 
- 2

2:
00

03
/0

9 
- 0

2:
00

03
/0

9 
- 0

6:
00

03
/0

9 
- 1

0:
00

03
/0

9 
- 1

4:
00

03
/0

9 
- 1

8:
00

03
/0

9 
- 2

2:
00

03
/1

0 
- 0

2:
00

03
/1

0 
- 0

6:
00

03
/1

0 
- 1

0:
00

03
/1

0 
- 1

4:
00

03
/1

0 
- 1

8:
00

C
um

ul
at

iv
e 

R
ai

n 
(i

nc
he

s) CUMULATIVE RAIN

INFLUENT FLOW

EFFLUENT FLOW  |       Aliquots Taken
         Total Vol: 7009 cf
         % Capture: 100

 |       Aliquots Taken
         Total Vol: 6606 cf
         % Capture: 68Grab

Sample
Taken

Grab
Sample
Taken

Fig 1-9c.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Lakewood P&R MCTT on 8 March 2000.



0.0

0.5

1.0

1.5

2.0

2.5

3.0

02
/2

0 
- 0

6:
00

02
/2

0 
- 1

0:
00

02
/2

0 
- 1

4:
00

02
/2

0 
- 1

8:
00

02
/2

0 
- 2

2:
00

02
/2

1 
- 0

2:
00

02
/2

1 
- 0

6:
00

02
/2

1 
- 1

0:
00

02
/2

1 
- 1

4:
00

02
/2

1 
- 1

8:
00

02
/2

1 
- 2

2:
00

02
/2

2 
- 0

2:
00

02
/2

2 
- 0

6:
00

02
/2

2 
- 1

0:
00

02
/2

2 
- 1

4:
00

02
/2

2 
- 1

8:
00

02
/2

2 
- 2

2:
00

02
/2

3 
- 0

2:
00

02
/2

3 
- 0

6:
00

F
lo

w
 (c

fs
)

 |    Aliquots Taken
      Total Vol: 16033 cf
       % Capture: 90

0.0

0.5

1.0

1.5

2.0

2.5

3.0

02
/2

0 
- 0

6:
00

02
/2

0 
- 1

0:
00

02
/2

0 
- 1

4:
00

02
/2

0 
- 1

8:
00

02
/2

0 
- 2

2:
00

02
/2

1 
- 0

2:
00

02
/2

1 
- 0

6:
00

02
/2

1 
- 1

0:
00

02
/2

1 
- 1

4:
00

02
/2

1 
- 1

8:
00

02
/2

1 
- 2

2:
00

02
/2

2 
- 0

2:
00

02
/2

2 
- 0

6:
00

02
/2

2 
- 1

0:
00

02
/2

2 
- 1

4:
00

02
/2

2 
- 1

8:
00

02
/2

2 
- 2

2:
00

02
/2

3 
- 0

2:
00

02
/2

3 
- 0

6:
00

F
lo

w
 (c

fs
)

 |    Aliquots Taken
      Total Vol: 15952 cf
       % Capture: 100

0.0

0.5

1.0

1.5

2.0

2.5

02
/2

0 
- 0

6:
00

02
/2

0 
- 1

0:
00

02
/2

0 
- 1

4:
00

02
/2

0 
- 1

8:
00

02
/2

0 
- 2

2:
00

02
/2

1 
- 0

2:
00

02
/2

1 
- 0

6:
00

02
/2

1 
- 1

0:
00

02
/2

1 
- 1

4:
00

02
/2

1 
- 1

8:
00

02
/2

1 
- 2

2:
00

02
/2

2 
- 0

2:
00

02
/2

2 
- 0

6:
00

02
/2

2 
- 1

0:
00

02
/2

2 
- 1

4:
00

02
/2

2 
- 1

8:
00

02
/2

2 
- 2

2:
00

02
/2

3 
- 0

2:
00

02
/2

3 
- 0

6:
00

C
um

ul
at

iv
e 

R
ai

n 
(i

nc
he

s)

Grab
Sample
Taken

Grab
Sample
Taken

INFLUENT FLOW

EFFLUENT FLOW

CUMULATIVE RAIN

Figure 1-10a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Termination P&R Sand Filter on 20 February 2000.
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Figure 1-10b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Termination P&R Sand Filter on 27 February 2000.
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Figure 1-10c.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Termination P&R Sand Filter on 8 March 2000.
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Figure 1-10d.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Termination P&R Sand Filter on 17 April 2000.



0.0

0.2

0.4

0.6

0.8

1.0

02
/2

0 
- 0

4:
00

02
/2

0 
- 0

8:
00

02
/2

0 
- 1

2:
00

02
/2

0 
- 1

6:
00

02
/2

0 
- 2

0:
00

02
/2

1 
- 0

0:
00

02
/2

1 
- 0

4:
00

02
/2

1 
- 0

8:
00

02
/2

1 
- 1

2:
00

02
/2

1 
- 1

6:
00

02
/2

1 
- 2

0:
00

02
/2

2 
- 0

0:
00

02
/2

2 
- 0

4:
00

02
/2

2 
- 0

8:
00

02
/2

2 
- 1

2:
00

02
/2

2 
- 1

6:
00

02
/2

2 
- 2

0:
00

02
/2

3 
- 0

0:
00

F
lo

w
 (c

fs
) Grab 

Sample
Taken

 |    Aliquots Taken
      Total Vol: 6194 cf
       % Capture: 100

0.0

0.2

0.4

0.6

0.8

1.0

02
/2

0 
- 0

4:
00

02
/2

0 
- 0

8:
00

02
/2

0 
- 1

2:
00

02
/2

0 
- 1

6:
00

02
/2

0 
- 2

0:
00

02
/2

1 
- 0

0:
00

02
/2

1 
- 0

4:
00

02
/2

1 
- 0

8:
00

02
/2

1 
- 1

2:
00

02
/2

1 
- 1

6:
00

02
/2

1 
- 2

0:
00

02
/2

2 
- 0

0:
00

02
/2

2 
- 0

4:
00

02
/2

2 
- 0

8:
00

02
/2

2 
- 1

2:
00

02
/2

2 
- 1

6:
00

02
/2

2 
- 2

0:
00

02
/2

3 
- 0

0:
00

F
lo

w
 (c

fs
)

EFFLUENT FLOW
 |    Aliquots Taken
      Total Vol: 4936 cf
       % Capture: 100

0.0

0.5

1.0

1.5

2.0

2.5

3.0

02
/2

0 
- 0

4:
00

02
/2

0 
- 0

8:
00

02
/2

0 
- 1

2:
00

02
/2

0 
- 1

6:
00

02
/2

0 
- 2

0:
00

02
/2

1 
- 0

0:
00

02
/2

1 
- 0

4:
00

02
/2

1 
- 0

8:
00

02
/2

1 
- 1

2:
00

02
/2

1 
- 1

6:
00

02
/2

1 
- 2

0:
00

02
/2

2 
- 0

0:
00

02
/2

2 
- 0

4:
00

02
/2

2 
- 0

8:
00

02
/2

2 
- 1

2:
00

02
/2

2 
- 1

6:
00

02
/2

2 
- 2

0:
00

02
/2

3 
- 0

0:
00

C
um

ul
at

iv
e 

R
ai

n 
(i

nc
he

s) CUMULATIVE RAIN

INFLUENT FLOW

Grab
Sample
Taken

Figure 1-11a.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Via Verde P&R MCTT on 20 February 2000.
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Figure 1-11b.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Via Verde P&R MCTT on 27 February 2000.
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Figure 1- 11c.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Via Verde P&R MCTT on 8 March 2000.
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Figure 1-11d.  Influent and Effluent Hydrographs and Cumulative Rainfall
for the Via Verde MCTT on 17 April 2000.
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Figure 1-12. Event-based BMP Pollutant Removal Efficiencies.

I-5/I-605 EDB Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 (%
)

TSS T-Cu T-Pb T-Zn D-Cu D-Pb
D-Zn N-N TKN T-P

I-605/SR-91 EDB Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 (%
)

TSS T-Cu T-Pb T-Zn D-Cu
D-Pb D-Zn N-N TKN T-P

Eastern MS Sand Filter Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 (%
)

TSS T-Cu T-Pb T-Zn D-Cu
D-Pb D-Zn N-N TKN T-P

Foothill MS Sand Filter Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 
(%

)

TSS T-Cu T-Pb T-Zn D-Cu D-Pb
D-Zn N-N TKN T-P

Termination P&R Sand Filter Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 (%
)

TSS T-Cu T-Pb T-Zn D-Cu
D-Pb D-Zn N-N TKN T-P

Lakewood P&R MCTT Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 (%
)

TSS T-Cu T-Pb T-Zn D-Cu
D-Pb D-Zn N-N TKN T-P

Via Verde P&R MCTT Efficiency

-100
-80
-60
-40
-20

0
20
40
60
80

100

0 1 2 3 4 5

Storm Event #

E
ffi

ci
en

y 
ba

se
d 

on
 E

M
C

 (%
)

TSS T-Cu T-Pb T-Zn D-Cu
D-Pb D-Zn N-N TKN T-P







 
BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 7 
August 2000 

 

D-7 2-1

2.0 BMP OPERATIONS 

Performance assessments of BMP operations are determined using empirical observations (cf. 
Form H, OM&M Plan, Volume II: Field Guidance Notebooks). Empirical observations were 
taken at variable times during monitored events. Field crew attempted to assess BMP operations 
at the beginning, middle, and end of a storm event. Traffic, weather, and sufficient light 
sometimes limited the collection of these observations.  
 
Observations generally provided information on the following: 
 

• Present meteorological characteristics 
• Rainfall (start times and intensity indication) 
• Hydrologic and hydraulic characteristics (flowing and/or standing water, 

channelization) 
• Water level 
• Inlet conditions (problems affecting performance) 
• Evidence of debris (organic or trash), scouring, resuspension or erosion  
• Description of amount and location of sediment accumulation 
• Water quality appearance (visual, olfactory) 
• Vegetation condition 
• Outlet conditions (problems affecting performance) 
• Structural condition of facility  

 
Other site-specific observations were taken according to the BMP-specific checklist items in 
Form H. 

2.1 BMPs Evaluated 

Tables 2-1a through 2-1d summarize BMP performance relative to the various categories of 
empirical observation presented in monitoring forms. In addition to the observations recorded, 
historical knowledge of BMP operations has also been included where appropriate for 
completeness. Following each table, an overall review of each BMP is provided. More detail on 
BMP operations is available at the following web site: http://www.rbf.com/caltrans/ 
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2.1.1 Extended Detention Basins  

 
For the concrete-lined (I-5/I-605) and earthen (I-605/SR-91) extended detention basins, summarized empirical observations during the 
1999-2000 wet season are presented in Table 2-1a below. 
 

Table 2-1a: Comparison of Extended Detention Basin Operational Performance 

Site 
No. of 

Observed 
Events 

Hydrologic / 
Hydraulic 

Characteristics 
Inlet Conditions Influent Water Quality 

Solids Deposition/ 
Resuspension Erosion Vegetation Outlet Comments 

I-5/I-605 5 

Functioned as 
designed. 

Standing water 
present for one 
monitored event 

(3/8/00). 

Functioned as 
designed. 

Scum film/oil sheen on 
basin water surface. 
Cloudy/transparent 
/brown inflow. Light 

trash/debris. 

Resuspension around 
inlet area during strong 
storms. Deposition near 

outlet riser. Light 
sedimentation in effluent 

discharge channel/H-
flume. 

No notable 
observations. 

Few bare spots. 90-
100% coverage from 

1999 hydroseed. 

Functioned as 
designed. 

Bypass water 
is metered and 

sampled. 

None. 

I-605/ 
SR-91 

5 
Functioned as 

designed.  

Notable influent 
sediment load. 

Minor resuspension 
around inlet rip rap. 

Organic flotsam. 
Sediment loading 

in/around inlet pipe. 
Cloudy/transparent 
/brown inflow. Light 

trash/debris. 

Solids deposition in 
influent channel and on 

basin bottom.  

No notable 
observations. 

Few bare spots. 90-
100% coverage from 

1999 hydroseed. 

Functioned as 
designed. 

Bypass water 
is metered and 

sampled. 

None. 

 
Overall Review 

The I-5/I-605 and I-605/SR-91 EDBs functioned as expected during the wet season with generally good operational results and no 
major problems. The I-5/I-605 EDB went into bypass mode (overflow into discharge structure) during the March 8 and April 17 event. 
Storm water bypass at the I-605/SR-91 EDB was not observed during this monitoring season. Detention times at the I-605/SR-91 EDB 
were notably shorter than the concrete-lined I-5/I-605 BMP, which appears to be influenced by stormwater loss through at the earthen 
EDB.  



 
BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 7 
August 2000 

 

D-7 2-3

Inlet fouling by floating materials was more notable at the I-605/SR-91 EDB, particularly around the inlet riprap. Influent sediment 
loading was more significant at the I-605/SR-91 EDB, and may be due to smaller conveyance piping at this location. Sedimentation 
within the influent conveyance often fouled the monitoring equipment sample intake strainer. These conditions were not as 
pronounced at the I-5/I-605 EDB, as the larger pipe diameter and flow gradients were less favorable to sedimentation. Visible water 
quality of inlet flow appeared similar at both EDB locations.  
 
A majority of the I-605/SR-91 site was re-hydroseeded in November 1999 to improve internal basin vegetation coverage and filtration 
characteristics, while the I-5/I-605 EDB only required hydroseed in various bare spots for general erosion control. Vegetation 
coverage during the 1999-2000 winter season was very good (>90 percent) at both sites. 
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2.1.2 Sand Filter-Austin Type 

For each of the Austin-type sand media filter BMPs, summarized empirical observations during the 1999-2000 wet season are shown 
in Table 2-1b below. 
 

Table 2-1b: Comparison of Media Filter - Sand Operational Performance 

Site 
No. of 

Observed 
Events 

Hydrologic / 
Hydraulic 

Characteristics 

Inlet 
Conditions 

Influent Water Quality 
Solids Deposition/ 

Resuspension 
Treatment Medium Outlet 

Effluent 
Water Quality 

Comments 

Eastern 
Regional 

MS 
5 

Functioned as 
designed. Standing 
water present for 
two of the three 

monitored events 
(2/20/00, 3/8/00).  

Functioned 
as designed. 

Scum film / oily sheen 
common in 

sedimentation chamber. 
High influent turbidity, 
opaque brown. Light 

trash/debris. 

Resuspension common 
below inlet (turbulence). 
Sedimentation chamber 

deposition fairly 
uniform away from inlet 

turbulence. 

V-notches in weir 
plate improved water 
distribution to sand 
bed. Sedimentation 

buildup on sand bed 
slowed percolation & 
improved filtration. 

Functioned as 
designed. 

No turbidity, 
generally clear / 

colorless. 

Bypass occurred 
during three 

events  
(2/20/00, 3/8/00, 

4/17/00). 

Foothill 
MS 5 

Functioned as 
designed. Standing 
water present for 
three of the four 

monitored events. 

Functioned 
as designed. 

Subject to 
surcharge. 

Organic flotsam. Scum 
film / oily sheen 

common in 
sedimentation chamber. 

Influent colorless/cloudy 
or transparent brown. 

Occasional musty odor. 

Leaves, trash, debris in 
sedimentation chamber. 
Resuspension common 

below inlet. 
Sedimentation chamber 

deposition fairly 
uniform away from inlet 

turbulence.  

V-notch in weir plate 
improved water 

distribution to sand 
bed. Sedimentation 

buildup on sand bed 
slowed percolation & 
improved filtration. 

Functioned as 
designed. 

Generally 
cloudy but 
transparent. 

Bypass occurred 
during three 

events  
(2/20/00, 3/8/00, 
4/17/00). Dead 
lizard in sand 
bed (2/27/00). 

Termin- 
ation 
P&R 

5 

Functioned as 
designed. Standing 
water present for 
three of the four 

monitored events. 

Functioned 
as designed. 
Strong inflow 
due to large 

drainage 
area. 

Oil sheen in 
sedimentation chamber. 
Influent opaque brown 
to cloudy & colorless.  

Leaves, trash, debris in 
sedimentation chamber. 
Resuspension common 

below inlet. 
Sedimentation chamber 

deposition fairly 
uniform away from inlet 

turbulence.  

V-notch in weir plate 
improved water 

distribution to sand 
bed. Sedimentation 

buildup on sand bed 
slowed percolation & 
improved filtration. 

Functioned as 
designed when 

power 
adequate for 

pump 
(daytime). 

Generally 
colorless, 
cloudy but 
transparent. 

Bypass occurred 
during three 

events  
(2/20/00, 3/8/00, 

4/17/00). 
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Overall Review 

Operation of these sand filters was generally good throughout the monitoring season. Residual stormwater was present in each sand 
filter prior to most monitored events. Overflow structures operated as designed during the bypass conditions noted during three storm 
events. Water quality appearance was generally consistent between locations, with Termination Park & Ride capturing more trash and 
debris than the other locations. The Foothill MS sand filter also accumulated notable trash and debris, which is likely a contribution 
from the waste pile storage bins adjacent to, and within the drainage area of, the BMP.  

The installation of v-notches in the weir plates of the sand filter chambers improved the uniformity of water distribution of the sand 
bed. Prior to this modification, stormwater tended to spill over the weir plates at the point of entry into the filter chamber and 
concentrate over a small area of the sand bed. During this monitoring year, the sand beds have notably accumulated a fairly uniform 
layer of sediment. Standing water over the entire sand bed was commonly observed for sand filters this monitoring year, testifying to 
slower percolation rates than seen in the previous monitoring year.  

Sand filter outlet structures performed as expected. However, because the site hydraulics did not allow for gravity flow to the 
municipal stormwater system, discharge pumps are required to discharge stormwater from the sand filter sump. Particular problems 
were encountered at the Termination P&R, where available AC power was observed to be inadequate to continually power overhead 
parking-lot lighting, as well as the needs of the BMP discharge pump. During several events, nighttime lighting at Termination P&R 
was sporadic, sometimes dimming, flickering, or failing periodically. Coincidentally, the effluent discharge pump had similar 
difficulty in maintaining proper operation at night due to inadequate available power supply.  
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2.1.3 Multi-chambered Treatment Trains 

For each of the multi-chambered treatment train BMPs, summarized empirical observations during the 1999-2000 wet season are 
included in Table 2-1c below. 
 

Table 2-1c: Comparison of Multi-chambered Treatment Trains Operational Performance 

Site 
No. of 

Observed 
Events 

Hydrologic / 
Hydraulic 

Characteristics 
Inlet Conditions Influent Water Quality 

Solids Deposition/ 
Resuspension 

Treatment 
Medium 

Outlet 
Effluent 

Water Quality 
Comments 

Lakewood 
P&R 

5 

Functioned as 
designed. Standing 

water present for each 
of the three monitored 

events.  

Functioned as 
designed. 

Surface film / oily sheen 
common in settling 
chamber. Cloudy/ 
brown/transparent 

influent. 

Leaves, trash, debris 
in settling chamber. 
Resuspension not 

evident.  

Functioned 
as designed. 

Functioned as 
designed, but 
transfer pump 

continually 
malfunctioned. 

No turbidity, 
generally clear / 

colorless. 

Bypass occurred 
during three 

monitored events 
(2/20/00, 3/8/00, 

4/17/00). 

Via Verde 
P&R 5 

Functioned as 
designed. Standing 

water present for each 
of the three monitored 

events. 

Functioned as 
designed. 

Landscaping causes 
leafy buildup in 

catch basin. 

Organic flotsam & oil 
sheen in settling 
chamber. Influent 

cloudy/transparent 
brown.  

Abundant leaves. No 
visible resuspension. 

Functioned 
as designed. 

Functioned as 
designed. 

Generally 
colorless, 
cloudy but 
transparent. 

Bypass occurred 
during three 

monitored events 
(2/20/00, 3/8/00, 

4/17/00). 

 

Overall Review 

Operation of the MCTTs listed above was generally good throughout the monitoring season. Because these devices are designed to 
retain water in various locations for proper operation, residual stormwater was always present in each BMP prior to each event 
monitored. When required, overflow weirs in the diversion structures routed bypass flow as designed. Water quality appearance was 
generally consistent between locations, except that Via Verde Park & Ride captured more leaf debris due to denser landscaping in the 
vicinity of this BMP.  

Most notable of the operational characteristics at MCTTs was the performance of the sump pumps. On several occasions automatic 
pump operation either failed completely or had difficulty in maintaining persistent operation at these two Park & Ride facilities. Power 
quality at the Lakewood P&R was found to be marginal for BMP operation, which caused unreliable pumping during storm events. 
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Consequently, pumps from each of these locations were removed and returned to the manufacturer for QC testing, where they were 
found to have defective stator windings. Replacement pumps were installed. 

Although not summarized above, vector issues were significant for these units due to their designed nature to retain standing water for 
proper function. Several alternative designs, modifications, and water management protocols were discussed with public health 
officials. These are discussed further in the Vector Control section of this report. 

2.1.4 Oil/Water Separator 

Summarized oil/water separator empirical observations during the 1999-2000 wet season are summarized in Table 2-1d below. 
 

Table 2-1d: Comparison of Oil/Water Separator Operational Performance 

Site 
No. of 

Observed 
Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Influent Water 
Quality 

Solids 
Deposition/ 

Resuspension 
Outlet 

Effluent 
Water 
Quality 

Comments 

Alameda 
MS 5 

Functioned as designed. In-situ water 
present for each of the four monitored 

events (normal condition). 

Functioned as 
designed. 

Oil sheen, organic 
flotsam, translucent / 
transparent brown.  

None visible. 
Functioned 
as designed. 

Translucent / 
transparent 

brown.  
None. 

 

Overall Review 

As anticipated, the oil/water separator at the Alameda MS functioned properly. This unit was filled with potable water for a final 
integrity test following installation. As these units require internal standing water for proper pollutant removal, effluent discharge from 
this BMP was characteristic of multiple water qualities. 
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3.0 BMP AND SITE MAINTENANCE 

The primary objective of BMP maintenance is to ensure that each site is properly maintained to 
achieve optimum performance. Preventive and corrective maintenance measures were 
undertaken in accordance with the OMM Plan and the Maintenance Indicator Document (MID). 
These measures included: 

• Removal of standing water. 
• Sediment erosion control and removal. 
• Structural integrity. 
• Landscape management. 
• Graffiti removal. 
• Trash and debris removal. 
• General facility maintenance. 
 
Regularly scheduled maintenance inspections were conducted monthly, with weekly surveys 
being performed during extended periods of wet weather. Maintenance visits were also 
conducted after each large storm event (greater that 0.5”). During the visits, maintenance 
observations and needs were documented on the “BMP Site Inspection Checklist” (Form C of 
the OMM Volume II Field Guidance Notebooks). Based on this documentation, any immediate 
maintenance needs were arranged 

3.1 Summary of Inspection and Maintenance Activities 

The following sections describe maintenance activities performed at each BMP site. Graphic 
comparisons of maintenance effort (hours) and frequencies (visits) required of each BMP are 
presented in Figure 3-1. These presentations span 1 October 1999 BMP through 28 June 2000.  

Variation of BMP maintenance correlated to the presence of hydraulic pumps, proximity to and 
presence of significant landscaping, and potential for standing water. As shown by Figure 3-1a, 
inspections for all BMPs were relatively uniform, with the earthen EDB (I-605/SR-91) requiring 
more vegetation management, and the MCTT units (Lakewood & Via Verde) succumbing to 
perpetual pump problems. Pump failure and power demands caused many service calls to 
remove and test or replace poor performing pumps.  

Trash and debris removal was fairly equal at most sites, with the I-605/SR-91 EDB requiring 
added attention to vegetation cover, and the Termination sand filter accumulating more wind-
blown debris than most other sites. Conveyance fouling was most significant at the I-605/SR-91 
EDB where runoff-derived sediment concentrated in the inlet structure, affecting stormwater 
sampling. In the absence of sampling equipment, these blockages would not have been 
significant enough to upset BMP function.  

Structurally, the Eastern sand filter was found leaking late in the 1998-1999 monitoring season 
and further integrity testing was performed early in the 1999-2000 monitoring year to insure the 
best treatment conditions possible. The overflow (bypass) weir at the Lakewood MCTT needed 
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to be lowered to avoid flooding. The overflow structure had to be installed at a higher elevation 
to avoid impacts to existing service utilities discovered during site construction.  

The Lakewood MCTT required the greatest effort overall to maintain adequate BMP operation 
(i.e., unscheduled maintenance). Early in the monitoring season, substantial effort was expended 
to improve the quality of electricity supplied to the BMP. Diagnostic tests were performed, 
which led to the installation of a booster transformer to improve amperage to BMP pumps. 
Exacerbating this problem was the built-in design of standing water in the MCTT units. Standing 
water affected the number of unscheduled maintenance calls, vector response calls, and vector 
control district administration (not presented).  

Unique to Figure 3-1a is the presentation of subcontracted efforts relative to vegetation cutting 
and vector control. As shown, grass cutting and hydroseeding effort was divided as appropriate 
between the EDB units, whereas vector control services were visibly different for BMPs 
inspected by San Gabriel Valley VCD (Foothill/Via Verde) and those by Greater Los Angeles 
VCD (all others). Clearly, the Lakewood MCTT presented the greatest vector control challenges, 
requiring abatement services at least monthly. However, due to the inherent standing water to 
both MCTT units, VCD efforts were greatest for these locations. 

Figure 3-1b shows maintenance effort depicted as the number of onsite visits, which reflects 
similar but less exaggerated trends as Figure 3-1a. Among the parameters presented, pump 
servicing was the most notable of the service visits required. Apart from pump servicing and 
MCTT vector issues, the number of service calls were not drastically different.  
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4.0 COST SUMMARY 

A cost summary for maintenance of the BMPs during the 1999/2000 monitoring year is 
provided in the following spreadsheets. These cost summaries provide maintenance hours 
with generic rates. These costs are reflected in the maintenance efforts described earlier 
in Section 3. 
 



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  I-5/I-605 EDB

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 1.0 1.0 0.5 0.5 1.3 0.8 1.5 1.0 1.0 0.5 9.0 1.1 $85 765$               
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 5.4 4.8 5.1 3.1 3.4 1.6 3.1 1.7 4.1 2.6 0.0 0.0 34.7
Monthly Subtotal ($) $610 $543 $590 $354 $365 $165 $315 $164 $453 $290 $0 $0 $3,848

Task Subtotal = $3,848

Operation
Wet season inspections 1.5 1.0 0.5 1.5 1.0 1.0 1.3 0.5 8.3 1.0 $45 371$               
Dry season inspections 1.0 0.5 1.5 0.2 $45 68$                
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 1.5 1.0 0.5 1.5 1.0 1.0 1.3 0.5 1.0 0.5 0.0 0.0 9.8
Monthly Subtotal ($) $68 $45 $23 $68 $45 $45 $56 $23 $45 $23 $0 $0 $439

Task Subtotal = $439

Maintenance
Scheduled maintenance 3.0 2.0 5.0 0.6 $45 225$               
Unscheduled maintenance 0.0 0.0 $45 -$                   
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 14.3 14.3 1.8 $45 645$               
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 0.0 3.0 14.3 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 19.3
Monthly Subtotal ($) $0 $135 $645 $0 $90 $0 $0 $0 $0 $0 $0 $0 $225

Task Subtotal = $870

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 0.4 2.4 1.3 0.1 0.3 0.0 0.0 0.0 7.0 0.9 $120 844$               
Vector prevention maint. (consultant) 1.0 1.0 0.1 $65 65$                
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 3.5 5.8 8.2 4.5 8.3 7.8 6.1 4.3 6.0 0.0 0.0 0.0 54.5 6.8 $49 2,668$            

Monthly Subtotal (hours) 5.3 6.2 8.4 4.6 8.6 10.2 8.4 4.4 6.3 0.0 0.0 0.0 62.5
Monthly Subtotal ($) $395 $336 $431 $228 $449 $671 $522 $220 $324 $0 $0 $0 $3,577

Task Subtotal = $3,577

Equipment
Backhoe-loader 0.0 0.0 $250 -$                   
Tractor Loader 0.0 0.0 $375 -$                   
Dump Truck 0.0 0.0 $175 -$                   
Mowing/Landscape Equip. 0.0 0.0 $150 -$                   
Vacuum Truck 0.0 0.0 $300 -$                   
Vehicle / Pickup Truck 0.0 0.0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction 3$            1$             0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$          
Postage/FedEx 5$            -$              -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            7$            

Lodging -$            
Per Diem -$            

Incidentals -$            11$           -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$          
Vehicle Rental/Lease -$            261$          155$        70$          117$        138$        -$            -$            260$        31$          -$            -$            1,031$      

Airfare -$            
Field Supp./Expendables 58$          84$           5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            194$        

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$              -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs

Monthly Subtotal 65$          357$          160$        85$          124$        142$        9$            22$          260$        33$          -$            -$            1,258$      

MONTHLY TOTAL $1,137 $1,416 $1,849 $735 $1,073 $1,023 $903 $428 $1,082 $345 $0 $0 1999/2000 TOTAL = $9,991
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SITE NO.  074101 BMP TYPE:  Extended Detention Basins CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000

Mark E. Williams:
~23% share of $2,792.85 
for reseeding EDBs ($645 
divided by $45 hourly rate)

Mark E. Williams:
Conveyance cleaning; 
trash/debris removal

Mark E. Williams:
Coordination oversight for 
hydroseeding contractor

OM$99-00_BC#8.xls, EDB-5 (101) 10/18/01, 2:22 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  I-605/SR-91 EDB

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 2.5 2.8 0.8 0.3 2.0 0.5 0.5 0.5 0.3 0.5 10.5 1.3 $85 893$               
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 6.9 6.6 5.3 2.8 4.2 1.3 2.1 1.2 3.3 2.6 0.0 0.0 36.2
Monthly Subtotal ($) $738 $691 $611 $333 $429 $144 $230 $121 $389 $290 $0 $0 $3,975

Task Subtotal = $3,975

Operation
Wet season inspections 1.0 1.3 1.3 0.5 1.0 0.5 1.5 0.8 7.8 1.0 $45 349$               
Dry season inspections 0.5 2.0 2.5 0.3 $45 113$               
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 1.0 1.3 1.3 0.5 1.0 0.5 1.5 0.8 0.5 2.0 0.0 0.0 10.3
Monthly Subtotal ($) $45 $56 $56 $23 $45 $23 $68 $34 $23 $90 $0 $0 $461

Task Subtotal = $461

Maintenance
Scheduled maintenance 9.0 4.0 3.0 16.0 2.0 $45 720$               
Unscheduled maintenance 0.0 0.0 $45 -$                   
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 47.7 47.7 6.0 $45 2,148$            
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 9.0 4.0 47.7 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 63.7
Monthly Subtotal ($) $405 $180 $2,148 $0 $135 $0 $0 $0 $0 $0 $0 $0 $720

Task Subtotal = $2,868

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 0.4 2.4 1.3 0.1 0.3 0.0 0.0 0.0 7.0 0.9 $120 844$               
Vector prevention maint. (consultant) 0.0 0.0 $65 -$                   
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 3.9 6.2 8.2 4.9 7.7 7.3 5.0 4.3 6.0 0.0 0.0 0.0 53.5 6.7 $49 2,622$            

Monthly Subtotal (hours) 5.7 6.7 8.4 4.9 8.1 9.7 6.4 4.4 6.3 0.0 0.0 0.0 60.5
Monthly Subtotal ($) $414 $358 $431 $246 $422 $645 $404 $220 $324 $0 $0 $0 $3,465

Task Subtotal = $3,465

Equipment
Backhoe-loader 0.0 0.0 $250 -$                   
Tractor Loader 0.0 0.0 $375 -$                   
Dump Truck 0.0 0.0 $175 -$                   
Mowing/Landscape Equip. 0.0 0.0 $150 -$                   
Vacuum Truck 0.0 0.0 $300 -$                   
Vehicle / Pickup Truck 0.0 0.0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction 3$            1$            0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$          
Postage/FedEx 12.75$      -$            -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            15$          

Lodging -$            
Per Diem -$            

Incidentals -$            11$          -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$          
Vehicle Rental/Lease -$            261$        155$        70$          117$        138$        -$            -$            260$        31$          -$            -$            1,031$      

Airfare -$            
Field Supp./Expendables 64.43$      84$          5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            200$        

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs

Monthly Subtotal 80$          357$        160$        85$          124$        142$        9$            22$          260$        33$          -$            -$            1,273$      

MONTHLY TOTAL $1,681 $1,643 $3,407 $687 $1,155 $953 $711 $397 $996 $413 $0 $0 1999/2000 TOTAL = $12,042

BMP TYPE:  Extended Detention Basins CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000
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SITE NO.  074102

Mark E. Williams:
Hydroseeding 
coordination

Mark E. Williams:
Hydroseeding 
coordination

Mark E. Williams:
~77% share of $2,792.85 
for reseeding EDBs 
($2147.85 divided by $45 
hourly rate)

Mark E. Williams:
Trash/debris removal, 
general maintenance

OM$99-00_BC#8.xls, EDB-91 (102) 10/18/01, 2:23 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Alameda Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 1.5 1.0 1.5 0.5 2.5 1.5 6.5 1.5 1.0 2.0 19.5 2.4 $85 1,658$            
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 5.9 4.8 6.1 3.1 4.7 2.3 8.1 2.2 4.1 4.1 0.0 0.0 45.2
Monthly Subtotal ($) $653 $543 $675 $354 $471 $229 $740 $206 $453 $418 $0 $0 $4,740

Task Subtotal = $4,740

Operation
Wet season inspections 0.8 1.0 0.8 0.5 0.5 1.5 1.5 0.5 7.0 0.9 $45 315$               
Dry season inspections 0.5 1.0 1.5 0.2 $45 68$                
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 0.8 1.0 0.8 0.5 0.5 1.5 1.5 0.5 0.5 1.0 0.0 0.0 8.5
Monthly Subtotal ($) $34 $45 $34 $23 $23 $68 $68 $23 $23 $45 $0 $0 $383

Task Subtotal = $383

Maintenance
Scheduled maintenance 0.8 1.5 1.5 3.8 0.5 $45 169$               
Unscheduled maintenance 0.0 0.0 $45 -$                   
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.8 0.0 1.5 0.0 1.5 0.0 0.0 0.0 0.0 0.0 3.8
Monthly Subtotal ($) $0 $0 $34 $0 $68 $0 $68 $0 $0 $0 $0 $0 $169

Task Subtotal = $169

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 0.4 2.4 1.3 0.1 0.3 0.0 0.0 0.0 7.0 0.9 $120 844$               
Vector prevention maint. (consultant) 0.0 0.0 $65 -$                   
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 6.9 5.8 8.2 4.1 7.2 7.3 4.7 4.3 6.0 0.0 0.0 0.0 54.5 6.8 $49 2,670$            

Monthly Subtotal (hours) 8.8 6.2 8.4 4.2 7.5 9.7 6.0 4.4 6.3 0.0 0.0 0.0 61.5
Monthly Subtotal ($) $565 $336 $431 $210 $395 $645 $387 $220 $324 $0 $0 $0 $3,513

Task Subtotal = $3,513

Equipment
Backhoe-loader 0.0 0 $250 -$                   
Tractor Loader 0.0 0 $375 -$                   
Dump Truck 0.0 0 $175 -$                   
Mowing/Landscape Equip. 0.0 0 $150 -$                   
Vacuum Truck 0.0 0 $300 -$                   
Vehicle / Pickup Truck 0.0 0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction 3$            1$            0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$          
Postage/FedEx 5$            -$            -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            7$            

Lodging -$            
Per Diem -$            

Incidentals -$            11$          -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$          
Vehicle Rental/Lease -$            261$        155$        70$          117$        138$        -$            -$            260$        31$          -$            -$            1,031$      

Airfare -$            
Field Supp./Expendables 58$          84$          5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            194$        

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs

Monthly Subtotal 65$          357$        160$        85$          124$        142$        9$            22$          260$        33$          -$            -$            1,258$      

MONTHLY TOTAL $1,316 $1,281 $1,334 $671 $1,081 $1,083 $1,271 $471 $1,059 $495 $0 $0 1999/2000 TOTAL = $10,062
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SITE NO.  074201 BMP TYPE:  Oil/Water Separator CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000

Mark E. Williams:
Cleaning trench drain of sed & debris; 
containerize sed in 55-gal drum, label, and 
secure onsite.

Mark E. Williams:
Trech drain sediment 
removal and collection in 
drum.

Mark E. Williams:
General site cleanup and 
maintenance inspection

OM$99-00_BC#8.xls, Alameda (111) 10/18/01, 2:23 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Eastern Regional Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 1.0 1.0 0.5 1.5 3.0 1.0 3.5 1.0 0.5 1.0 14.0 1.8 $85 1,190$            
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 5.4 4.8 5.1 4.1 5.2 1.8 5.1 1.7 3.6 3.1 0.0 0.0 39.7
Monthly Subtotal ($) $610 $543 $590 $439 $514 $186 $485 $164 $410 $333 $0 $0 $4,273

Task Subtotal = $4,273

Operation
Wet season inspections 0.8 1.0 0.8 1.0 1.5 1.0 1.0 0.5 7.5 0.9 $45 338$               
Dry season inspections 1.5 1.0 2.5 0.3 $45 113$               
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 0.8 1.0 0.8 1.0 1.5 1.0 1.0 0.5 1.5 1.0 0.0 0.0 10.0
Monthly Subtotal ($) $34 $45 $34 $45 $68 $45 $45 $23 $68 $45 $0 $0 $450

Task Subtotal = $450

Maintenance
Scheduled maintenance 1.0 3.5 0.8 5.3 0.7 $45 236$               
Unscheduled maintenance 2.0 14.8 16.8 2.1 $45 754$               
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 1.0 3.5 2.0 14.8 0.8 0.0 0.0 0.0 0.0 22.0
Monthly Subtotal ($) $0 $0 $0 $45 $158 $90 $664 $34 $0 $0 $0 $0 $990

Task Subtotal = $990

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 0.4 2.4 1.3 0.1 0.3 0.0 0.0 0.0 7.0 0.9 $120 844$               
Vector prevention maint. (consultant) 0.8 0.8 0.1 $65 49$                
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 3.5 6.2 8.2 6.8 8.3 7.3 5.0 4.3 5.2 0.0 0.0 0.0 54.7 6.8 $49 2,683$            

Monthly Subtotal (hours) 5.3 6.7 8.4 6.8 8.6 9.7 7.1 4.4 5.5 0.0 0.0 0.0 62.5
Monthly Subtotal ($) $395 $358 $431 $338 $449 $645 $453 $220 $285 $0 $0 $0 $3,575

Task Subtotal = $3,575

Equipment
Backhoe-loader 0.0 0 $250 -$                   
Tractor Loader 0.0 0 $375 -$                   
Dump Truck 0.0 0 $175 -$                   
Mowing/Landscape Equip. 0.0 0 $150 -$                   
Vacuum Truck 0.0 0 $300 -$                   
Vehicle / Pickup Truck 0.0 0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction 3$            1$            0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$          
Postage/FedEx 5$            -$            -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            7$            

Lodging -$            
Per Diem -$            

Incidentals -$            11$          -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$          
Vehicle Rental/Lease -$            261$        155$        70$          117$        138$        -$            -$            260$        31$          -$            -$            1,031$      

Airfare -$            
Field Supp./Expendables 58$          84$          5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            194$        

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs

Monthly Subtotal 65$          357$        160$        85$          124$        142$        9$            22$          260$        33$          -$            -$            1,258$      

MONTHLY TOTAL $1,104 $1,303 $1,215 $952 $1,312 $1,108 $1,656 $462 $1,023 $410 $0 $0 1999/2000 TOTAL = $10,545

BMP TYPE:  Sand Filter CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000
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SITE NO.  074202

Mark E. Williams:
Unclog sedimentation 
basin line to sand bed

Mark E. Williams:
Unclog pipe to sand bed, 
clear sed chamber of debris, 
general maintenance Mark E. Williams:

Concrete repair of sink hole 
forming near effluent 
sampler enclosure.

Mark E. Williams:
Concrete repair of sink hole forming 
near effluent sampler enclosure. 2 hours 
for R+R effluent pump.

Mark E. Williams:
repair mosquito netting

OM$99-00_BC#8.xls, Eastern (112) 10/18/01, 2:23 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Foothill Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 0.5 1.0 0.5 1.0 1.0 1.5 1.5 1.0 1.0 0.5 9.5 1.2 $85 808$               
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 4.9 4.8 5.1 3.6 3.2 2.3 3.1 1.7 4.1 2.6 0.0 0.0 35.2
Monthly Subtotal ($) $568 $543 $590 $396 $344 $229 $315 $164 $453 $290 $0 $0 $3,890

Task Subtotal = $3,890

Operation
Wet season inspections 0.5 1.0 0.8 0.5 1.5 1.0 1.5 0.5 7.3 0.9 $45 326$               
Dry season inspections 1.0 0.5 1.5 0.2 $45 68$                
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 0.5 1.0 0.8 0.5 1.5 1.0 1.5 0.5 1.0 0.5 0.0 0.0 8.8
Monthly Subtotal ($) $23 $45 $34 $23 $68 $45 $68 $23 $45 $23 $0 $0 $394

Task Subtotal = $394

Maintenance
Scheduled maintenance 1.5 1.5 0.2 $45 68$                
Unscheduled maintenance 0.0 0.0 $45 -$                   
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5
Monthly Subtotal ($) $0 $0 $0 $0 $68 $0 $0 $0 $0 $0 $0 $0 $68

Task Subtotal = $68

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 0.4 2.4 1.3 0.1 0.3 0.0 0.0 0.0 7.0 0.9 $120 844$               
Vector prevention maint. (consultant) 1.0 1.0 0.1 $65 65$                
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 0.4 0.6 0.6 0.8 0.9 2.2 0.6 0.8 6.9 0.9 $68 466$               

Monthly Subtotal (hours) 2.3 1.0 0.8 0.9 1.3 4.6 1.9 1.9 0.3 0.0 0.0 0.0 14.9
Monthly Subtotal ($) $253 $92 $70 $64 $107 $435 $196 $129 $30 $0 $0 $0 $1,375

Task Subtotal = $1,375

Equipment
Backhoe-loader 0.0 0.0 $250 -$                   
Tractor Loader 0.0 0.0 $375 -$                   
Dump Truck 0.0 0.0 $175 -$                   
Mowing/Landscape Equip. 0.0 0.0 $150 -$                   
Vacuum Truck 0.0 0.0 $300 -$                   
Vehicle / Pickup Truck 0.0 0.0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$             

Reproduction 3$            1$            0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$           
Postage/FedEx 5$            -$            -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            7$             

Lodging -$             
Per Diem -$             

Incidentals -$            11$          -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$           
Vehicle Rental/Lease -$            261$        155$        70$          117$        138$        -$            -$            260$        31$          -$            -$            1,031$      

Airfare -$             
Field Supp./Expendables 58$          84$          5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            194$         

Equipment Rental -$             
Sediment Analyses -$             
Sediment Disposal -$             

Other Direct Costs -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$             
Transfer Pump Replacement/Repair -$             

VCD Mileage Costs 3$            3$            4$            4$            4$            4$            4$            4$            27$           
Monthly Subtotal 68$          360$        163$        89$          127$        146$        13$          26$          260$        33$          -$            -$            1,285$      

MONTHLY TOTAL $911 $1,039 $857 $571 $713 $855 $591 $340 $788 $345 $0 $0 1999/2000 TOTAL = $7,011

BMP TYPE:  Sand Filter CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000
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SITE NO.  074203

Mark E. Williams:
Unclog pipe to sand bed, 
clear sed chamber of debris, 
general maintenance

Mark E. Williams:
Repair mosquito netting

OM$99-00_BC#8.xls, Foothill (113) 10/18/01, 2:24 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Termination Park & Ride

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 0.5 0.8 0.3 0.3 1.3 1.5 0.8 1.0 0.5 0.5 7.3 0.9 $85 616$               
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 4.9 4.6 4.8 2.8 3.4 2.3 2.3 1.7 3.6 2.6 0.0 0.0 32.9
Monthly Subtotal ($) $568 $521 $569 $333 $365 $229 $251 $164 $410 $290 $0 $0 $3,699

Task Subtotal = $3,699

Operation
Wet season inspections 1.0 1.3 1.0 0.5 1.0 2.0 0.8 0.5 8.0 1.0 $45 360$               
Dry season inspections 1.0 2.0 3.0 0.4 $45 135$               
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 1.0 1.3 1.0 0.5 1.0 2.0 0.8 0.5 1.0 2.0 0.0 0.0 11.0
Monthly Subtotal ($) $45 $56 $45 $23 $45 $90 $34 $23 $45 $90 $0 $0 $495

Task Subtotal = $495

Maintenance
Scheduled maintenance 6.3 1.0 7.3 0.9 $45 326$               
Unscheduled maintenance 2.5 0.5 3.0 0.4 $45 135$               
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 2.5 0.0 0.0 0.5 6.3 0.0 0.0 1.0 0.0 0.0 0.0 0.0 10.3
Monthly Subtotal ($) $113 $0 $0 $23 $281 $0 $0 $45 $0 $0 $0 $0 $461

Task Subtotal = $461

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 0.4 2.4 1.3 0.1 0.3 0.0 0.0 0.0 7.0 0.9 $120 844$               
Vector prevention maint. (consultant) 0.0 0.0 $65 -$                   
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 13.1 9.3 8.8 5.3 11.0 8.8 6.5 4.3 5.6 0.0 0.0 0.0 72.7 9.1 $49 3,563$            

Monthly Subtotal (hours) 15.0 9.8 9.0 5.3 11.4 11.2 7.8 4.4 5.9 0.0 0.0 0.0 79.8
Monthly Subtotal ($) $866 $510 $460 $265 $584 $722 $475 $220 $304 $0 $0 $0 $4,407

Task Subtotal = $4,407

Equipment
Backhoe-loader 0.0 0.0 $250 -$                   
Tractor Loader 0.0 0.0 $375 -$                   
Dump Truck 0.0 0.0 $175 -$                   
Mowing/Landscape Equip. 0.0 0.0 $150 -$                   
Vacuum Truck 0.0 0.0 $300 -$                   
Vehicle / Pickup Truck 0.0 0.0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction 3$            1$            0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$          
Postage/FedEx 5$            -$            -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            7$            

Lodging -$            
Per Diem -$            

Incidentals -$            11$          -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$          
Vehicle Rental/Lease -$            261$        155$        70$          117$        138$        -$            -$            260$        31$          -$            -$            1,031$      

Airfare -$            
Field Supp./Expendables 58$          84$          5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            194$        

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs -$            

Monthly Subtotal 65$          357$        160$        85$          124$        142$        9$            22$          260$        33$          -$            -$            1,258$      

MONTHLY TOTAL $1,657 $1,445 $1,234 $728 $1,399 $1,182 $769 $473 $1,020 $413 $0 $0 1999/2000 TOTAL = $10,320

BMP TYPE:  Sand Filter CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000
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SITE NO.  074204

Mark E. Williams:
Patch asphalt sink hole

Mark E. Williams:
Order replacement pump

Mark E. Williams:
Clean up site of leaves, debris, and trash; general 
maintenance; weed control.

OM$99-00_BC#8.xls, Termination (114) 10/18/01, 2:24 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Paxton Park & Ride

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $120 -$                   
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 0.0 0.0 $85 -$                   
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Operation
Wet season inspections 0.0 0.0 $45 -$                   
Dry season inspections 0.0 0.0 $45 -$                   
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Maintenance
Scheduled maintenance 0.0 0.0 $45 -$                   
Unscheduled maintenance 0.0 0.0 $45 -$                   
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Vector Control
Contract & General administration 0.0 0.0 0.0 0.0 0.0 $120 -$                   
Vector prevention maint. (consultant) 0.0 0.0 $65 -$                   
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 0.0 0.0 0.0 0.0 0.0 $49 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Equipment
Backhoe-loader 0.0 0.0 $250 -$                   
Tractor Loader 0.0 0.0 $375 -$                   
Dump Truck 0.0 0.0 $175 -$                   
Mowing/Landscape Equip. 0.0 0.0 $150 -$                   
Vacuum Truck 0.0 0.0 $300 -$                   
Vehicle / Pickup Truck 0.0 0.0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction -$            -$            -$            -$            
Postage/FedEx -$            -$            -$            -$            

Lodging -$            
Per Diem -$            

Incidentals -$            -$            -$            -$            
Vehicle Rental/Lease -$            -$            -$            -$            

Airfare -$            
Field Supp./Expendables -$            -$            -$            -$            

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs -$            

Monthly Subtotal -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

MONTHLY TOTAL $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 1999/2000 TOTAL = $0
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SITE NO.  074103 BMP TYPE:  Sand Filter CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000

OM$99-00_BC#8.xls, Paxton (115) 10/18/01, 2:24 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Metro Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $120 -$                   
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 0.0 0.0 $85 -$                   
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Operation
Wet season inspections 0.0 0.0 $45 -$                   
Dry season inspections 0.0 0.0 $45 -$                   
Unscheduled inspections/field calls 0.0 0.0 $90 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Maintenance
Scheduled maintenance 0.0 0.0 $45 -$                   
Unscheduled maintenance 0.0 0.0 $45 -$                   
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Vector Control
Contract & General administration 0.0 0.0 0.0 0.0 0.0 $120 -$                   
Vector prevention maint. (consultant) 0.0 0.0 $65 -$                   
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 0.0 0.0 0.0 0.0 0.0 $49 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Equipment
Backhoe-loader 0.0 0.0 $250 -$                   
Tractor Loader 0.0 0.0 $375 -$                   
Dump Truck 0.0 0.0 $175 -$                   
Mowing/Landscape Equip. 0.0 0.0 $150 -$                   
Vacuum Truck 0.0 0.0 $300 -$                   
Vehicle / Pickup Truck 0.0 0.0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$            

Reproduction -$            -$            -$            -$            
Postage/FedEx -$            -$            -$            -$            

Lodging -$            
Per Diem -$            

Incidentals -$            -$            -$            -$            
Vehicle Rental/Lease -$            -$            -$            -$            

Airfare -$            
Field Supp./Expendables -$            -$            -$            -$            

Equipment Rental -$            
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            

Transfer Pump Replacement/Repair -$            
Other Direct Costs -$            

Monthly Subtotal -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

MONTHLY TOTAL $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 1999/2000 TOTAL = $0

BMP TYPE:  Multi-chambered Treatment Train CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000
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SITE NO.  074104

OM$99-00_BC#8.xls, Metro (117) 10/18/01, 2:24 PM



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-2000

DISTRICT:  7 LOCATION:  Lakewood Park & Ride

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Total
(days)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 4.4 3.8 4.6 2.6 2.2 0.8 1.6 0.7 3.1 2.1 0.0 0.0 25.7 3.2 $120 3,083$            
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                   
Travel 7.0 5.3 1.3 5.8 9.0 3.8 0.8 0.8 2.5 5.5 41.5 5.2 $85 3,528$            
Unscheduled events 0.0 0.0 $85 -$                   

Monthly Subtotal (hours) 11.4 9.1 5.8 8.3 11.2 4.6 2.3 1.4 5.6 7.6 0.0 0.0 67.2
Monthly Subtotal ($) $1,120 $904 $654 $800 $1,024 $420 $251 $143 $580 $715 $0 $0 $6,610

Task Subtotal = $6,610

Operation
Wet season inspections 1.5 1.0 1.5 1.3 2.3 2.0 1.5 0.3 11.3 1.4 $45 506$               
Dry season inspections 1.0 2.0 3.0 0.4 $45 135$               
Unscheduled inspections/field calls 11.4 11.4 1.4 $90 1,026$            

Monthly Subtotal (hours) 1.5 1.0 1.5 1.3 13.7 2.0 1.5 0.3 1.0 2.0 0.0 0.0 25.7
Monthly Subtotal ($) $68 $45 $68 $56 $1,127 $90 $68 $11 $45 $90 $0 $0 $1,667

Task Subtotal = $1,667

Maintenance
Scheduled maintenance 4.3 4.3 0.5 $45 191$               
Unscheduled maintenance 17.5 3.8 10.5 16.3 19.4 1.0 3.0 71.4 8.9 $45 3,211$            
Vandalism 0.0 0.0 $45 -$                   
Acts of God 0.0 0.0 $45 -$                   
Landscape Maintenance Contractor 0.0 0.0 $45 -$                   
Sediment Removal Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   
Other Contractor 0.0 0.0 $45 -$                   

Monthly Subtotal (hours) 17.5 3.8 10.5 16.3 23.6 1.0 0.0 0.0 0.0 3.0 0.0 0.0 75.6
Monthly Subtotal ($) $788 $169 $473 $731 $1,062 $45 $0 $0 $0 $135 $0 $0 $3,402

Task Subtotal = $3,402

Vector Control
Contract & General administration 1.9 0.4 0.3 0.1 6.1 9.9 1.3 0.1 2.3 0.0 0.0 0.0 22.3 2.8 $120 2,674$            
Vector prevention maint. (consultant) 0.5 1.8 6.5 8.8 1.1 $65 569$               
Response to VCD calls (consultant) 0.0 0.0 $80 -$                   
VCD efforts (contracted) 7.7 11.1 17.0 12.0 12.7 13.5 8.6 9.3 11.2 0.0 0.0 0.0 103.1 12.9 $49 5,052$            

Monthly Subtotal (hours) 9.6 11.6 17.2 12.1 18.8 23.4 10.0 9.9 15.2 6.5 0.0 0.0 134.1
Monthly Subtotal ($) $602 $598 $861 $596 $1,355 $1,851 $581 $496 $933 $423 $0 $0 $8,294

Task Subtotal = $8,294

Equipment
Backhoe-loader 0.0 0 $250 -$                   
Tractor Loader 0.0 0 $375 -$                   
Dump Truck 0.0 0 $175 -$                   
Mowing/Landscape Equip. 0.0 0 $150 -$                   
Vacuum Truck 0.0 0 $300 -$                   
Vehicle / Pickup Truck 0.0 0 $75 -$                   

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) 0.26$       0$            

Reproduction 3$            1$            0$            2$            2$            2$            2$            0$            1$            1$            -$            -$            15$          
Postage/FedEx 5$            -$            -$            -$            1$            1$            -$            0$            0$            -$            -$            -$            7$            

Lodging -$            
Per Diem 20$          20$          

Incidentals -$            11$          -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            11$          
Vehicle Rental/Lease -$            261$        155$        70$          117$        138$        6.76$       -$            260$        31$          -$            -$            1,038$      

Airfare 104$        104$        
Field Supp./Expendables 58$          84$          5$            13$          5$            -$            7$            21$          -$            -$            -$            -$            194$        

Equipment Rental 113$        113$        
Sediment Analyses -$            
Sediment Disposal -$            
Other Direct Costs -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            -$            

Transfer Pump Replacement/Repair 540$        540$        1,080$      
Other Direct Costs -$            

Monthly Subtotal 189$        357$        160$        85$          664$        682$        16$          22$          260$        146$        -$            -$            2,582$      

MONTHLY TOTAL $2,767 $2,072 $2,215 $2,268 $5,232 $3,088 $915 $672 $1,818 $1,508 $0 $0 1999/2000 TOTAL = $22,556
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SITE NO.  074208 BMP TYPE:  Multi-chambered Treatment Train CONSULTANT:  BROWN  AND CALDWELL

TASK
1999 2000

Mark E. Williams:
Transfer pump re-
installation

Mark E. Williams:
Removal of transfer pump, 
testing pump, coordinating 
buck/booster installation

Mark E. Williams:
Buck-booster installation 
oversight

Mark E. Williams:
Order replacement pump 
and filter fabric (1.5), and 
install filter fabric

Mark E. Williams:
Remove transfer pump and install 
new. Pump out sed chamber after 
unsampled storm.
WE 2/18: Pump out sed chamber 
prior to storm event. 40% of weekly 
charges; 60% applied to operation for 
contractor oversight during weir 
cutting work.

Mark E. Williams:
60% of weekly charges for 
contractor oversight during weir 
cutting work.

Mark E. Williams:
Partially remove tube settlers 
to allow VCD 
access/evaporation

Mark E. Williams:
Settling chamber pump-
down for vector mgmt.

Mark E. Williams:
Settling chamber pump 
change out

Mark E. Williams:
Trash/debris cleanup

OM$99-00_BC#8.xls, Lakewood (118) 10/18/01, 2:25 PM
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1.01.01.01.0    STORMWATER DATASTORMWATER DATASTORMWATER DATASTORMWATER DATA    

This section encapsulates the 1999/2000 monitoring at all the Caltrans District 11 sites 
involved in the Caltrans Best Management Practices (BMP) Retrofit Pilot Program.  The 
13 BMPs monitored under the program are summarized in Table 1-1.  BMP locations are 
depicted in Figure 1-1. 

This report addresses all the District 11 BMP locations that were monitored under the 
responsibility of Kinnetic Laboratories, Inc (KLI).  Sampling and analytical methods 
including Quality Assurance / Quality Control guidelines for the District 11 BMP Retrofit 
Pilot Program are located in a comprehensive Volume II Operation, Maintenance, and 
Monitoring (OMM) Plan (KLI, 1999). 

1.1 Objective 

The objective of the Caltrans BMP Pilot Program is to evaluate the performance of 
BMPs.  A comprehensive monitoring study has been designed to meet this objective by 
evaluating the BMPs performance in the removal of contaminants from stormwater 
runoff and by understanding the level of effort required to maintain each BMP at optimal 
effectiveness.  Data collected from the 1999/2000 wet season are contained in this report 
and are used to initially evaluate the BMP’s performance. Data includes the following: 

• Rainfall data from storm events during the study period. 
• Water quality and quantity of runoff into and discharged from the BMPs. 
• Empirical observations of water quality, traffic, rainfall, and antecedent conditions; 

and  
• Documentation records of inspection and maintenance activities performed. 
 
In addition to the data collected above, a hydraulic residence time evaluation was 
performed at the Palomar biofiltration swale (swale).  Baseline soil sampling was 
performed at the La Costa infiltration basin (IB).  Baseline and wet season groundwater 
samples were taken at the La Costa IB and the Carlsbad Maintenance Station (MS) 
biofiltration strip / infiltration trench (strip/IT).  Field crews attempted to obtain vadose 
zone samples at the Carlsbad MS strip/IT.  Also, baseline water quality samples of the 
flow into the permanent pool at the La Costa wet basin (WB) were taken on a monthly 
basis. 

1.2 Hydrology 

1.2.1 Precipitation During the Wet Season 

Seasonal precipitation totals during the 1999/2000 wet season were nearly the same as 
totals during the 1998/1999 wet season.  Both seasons are considered dryer than normal.  
Mean yearly precipitation for San Diego is 10.04 inches, as compiled from the National 
Weather Service Lindbergh Field rain gauge for 1851-1999. Cumulative totals for the 
1999/2000 season ranged from 4.87 inches at the La Costa WB to 8.74 inches at the I-
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15/SR-78 extended detention basin (EDB).  During the 1998/1999 season, precipitation 
totals ranged from 5.43 inches to 7.50 inches.  

Rainfall data collection began on October 1, 1999.  Figure 1-2a, b, and c illustrate daily 
precipitation totals and yearly accumulation for the 1999/2000 wet season within the 
northern (Escondido), mid (La Costa) and southern (Kearny Mesa) extent of the District 
11 study area.  February was by far the wettest month of the wet season with the two 
wettest days occurring on February 20 and 21.  Most rainfall for the year occurred during 
a period beginning around February 10 and ending around March 8.  For the most part, 
only slight amounts of rain fell before January 25, 2000.  The exception to this was for 
certain areas in northern San Diego County. 

1.2.2 Precipitation During Monitored Events 

Precipitation during each storm event was characterized by total rainfall, duration of 
rainfall, maximum intensity, days since last rainfall, and the magnitude of the event 
immediately preceding the monitored storm event (antecedent rainfall).  Precipitation 
characteristics for the six events monitored during the 1999/2000 wet season are 
summarized in Table 1-3.  Event totals for each station are presented in Figure 1-3.  
Cumulative rainfall for each of the six monitored events is summarized graphically at 
each BMP site in Figures 1-4 through 1-54. 

Total rainfall for monitored events varied somewhat from storm to storm and BMP to 
BMP.  This variability is graphically illustrated in Figure 1-3. Event 3, beginning on 20 
February 2000, had the most rainfall and the most variability among stations. Cumulative 
rainfall during Event 3 ranged from 0.58 inches at the Carlsbad MS strip/IT to 2.32 
inches at the Kearny Mesa MS StormFilter  (StF).  It is important to note that a lot less 
rainfall occurred at the Carlsbad MS strip/IT and Palomar swale during Event 3 because 
monitoring was called off after a period of six hours with no recorded rainfall and the 
effluent sampling had ceased.  Rainfall totals were similarly low for Events 1, 2 and 5, 
with precipitation totals among stations ranging from a few hundredths to 0.5 inches.   

Rainfall intensities (calculated as twelve times the maximum rainfall recorded in any 
five-minute period) can help in interpreting water quality results. The higher the rainfall 
intensity, the higher the runoff and suspension of particulate pollutants.  Rainfall 
intensities, for the most part, were the greatest during the third and fourth events (Table 
1-3).  Rainfall intensities reached as high as 2.52 inches per hour during Event 3 at the I-
5/SR-78 Park and Ride (P&R) sand filter (SF) and 2.76 inches per hour during Event 4 at 
the Manchester EDB.  The average maximum rainfall intensity between all BMPs for the 
1999/2000 season was 0.63 inches per hour.  

Antecedent conditions also play an important role in interpreting water quality results. 
Less runoff and transport of suspended pollutants is expected after drier antecedent 
periods between storm event.  For the most part, all storm events and BMPs monitored 
during the 1999/2000 wet season were preceded by more than 72 hours of less than 0.1 
inches of rain over a 6-hour period (Table 1-3).  There were five exceptions to this.  One 
of the exceptions was an antecedent period of 70 hours at the Escondido MS SF prior to 
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Event 2.  Also for the same event, 0.12 inches of rain fell 50 hours prior at the I-5/SR-78 
P&R SF and 0.3 inches fell 65 hours prior at the Manchester EDB.  The two stations 
monitored during Event 5 (I-5/SR-78 P&R SF and Kearny Mesa MS StF) received 
around an inch of rain 48 hours prior to the beginning of the event.  Besides Event 5, 
Events 2 and 3 had the wettest antecedent conditions prior to monitoring.  The dry 
weather in excess of 40 days before Event 6 represented the driest period prior to a 
monitored event.  

1.2.3 Stormwater Runoff During Monitored Events 

Monitoring was designed to isolate rainfall events and the runoff created by those events.  
For information on monitoring equipment and methods refer to the Volume II OMM Plan 
(KLI, 1999).  Table 1-4 provides a summary of the runoff measured at each station in 
conjunction with each storm event.  Figures 1-4 through 1-54 graphically summarize the 
influent and effluent flow during each monitored event at each BMP in response to 
rainfall.  These figures also show how the aliquoting of each composite sample was 
conducted. Note that in a few cases, influent and effluent volumes did not match up well, 
and the percent storm captures were less than ideal.  However, in most cases the flow 
proportioning of each sample aliquot was more than adequate. Most differences in 
influent and effluent volumes and reduced storm captures are readily explainable and are 
related to rainfall and antecedent storm characteristics or a direct failure of some portion 
of a BMP. Very few problems occurred that are related to the monitoring equipment 
itself.  Problems encountered with the monitoring equipment and/or the BMP will be 
discussed in more detail later. 

In general, the drainage areas at each of the BMP sites are relatively small and 
impervious.  This resulted in quick response times of inlet flow in relation to the advent 
of rain and fluctuations in rainfall intensity.  As designed, the EDB and WB effluent 
discharges occurred at a steady regulated rate.  In contrast, effluent flow from the Kearny 
Mesa MS StF responded directly to rainfall intensity and inlet flow.  Discharge flow from 
the sand filters responded directly to water levels within the pre-sedimentation chambers 
and indirectly to inflow intensity.  The biofiltration swales and strips responded in a 
delayed manner to inlet flow, and in some cases there was a lack of response due to the 
infiltration properties of the swale. 

The extent to which discharge flow was regulated determined the total time runoff was 
detained in a facility.  Detention times, calculated as the period between the start of inlet 
flow and the end of discharge flow, were highest for the Manchester EDB (40.1 to 81.7 
hours over 3 events) followed by the La Costa P&R SF (18.1 to 73.9 hours over 5 
events).  Note that during Event 3 the detention times were somewhat higher than 
reported at these two sites because monitoring was called off near the start of a separate 
storm event that began about 38 hours after Event 3 had stopped.   

Detention times calculated in the previous manner may be somewhat misleading.  
Perhaps a better measure of how long a facility retains runoff may be estimated by 
backing out the total time of inlet flow from the calculated detention time.  Recalculating 
detention time in this manner shows that the Manchester EDB held runoff for 24.6 to 
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70.3 hours after the cessation of inflow, and the La Costa P&R SF held runoff for 1.2 to 
62.9 hours after the cessation of inflow.  

The difference between the intensity of inlet and outlet flows is a further measure of the 
extent runoff is detained in a facility.  Maximum outlet flows were as little as 1% of the 
maximum inlet flows at the Manchester EDB.  On the other end of the scale, maximum 
outlet flows from the Kearny Mesa MS StF were in some cases slightly more than the 
maximum inlet flows.  Occasional higher peak flow out of the Kearny Mesa MS StF 
appears to be due to the design of the site.  Water accumulates in the BMP until reaching 
a level where the siphon is actuated resulting in a sudden discharge. 

In most cases, the total volume of treated runoff discharged from a BMP facility was only 
slightly different than the volume of runoff into the facility during any particular 
monitored event.  Most of these differences can be attributed to the inability to accurately 
measure the very tail end of the discharge flow, infiltration, direct rainfall and runoff into 
the BMP, flow into the BMP from other than the inlet conveyance, and water that is 
unable to flow out of pre-sedimentation chambers and/or rip-rap.   

In a few cases, treated runoff discharged from a BMP facility was different from the 
runoff into the facility.  This was particularly true at the Palomar swale during Event 3 
and the La Costa WB during Event 1.  At the Palomar swale, a large quantity of runoff 
was observed bypassing the influent conveyance as direct sheet flow entered the swale 
along its complete length.  At the La Costa WB, the gate valve separating the wet basin 
from the adjacent trapezoidal channel was leaking, causing runoff in the trapezoidal 
channel to enter the BMP.  As was described earlier, there was a difference between 
influent and effluent volumes at the Manchester EDB during Event 3 because monitoring 
was terminated early.  Furthermore, during Events 1, 2 and 5 at the Palomar swale and 
Carlsbad MS strip/IT and all events at the Melrose swale, significant (or sufficient) flow 
never reached the discharge conveyance because of infiltration.   

The percent storm capture for most events at most sites was excellent (>90%).  At a few 
locations during Event 1 the percent storm capture was less than 90% but still greater 
than 70%.  This was a result of the termination of influent sampling before late showers 
occurred at the BMPs while the effluents were still sampling. The decision to terminate 
influent sampling early was made in order to prevent samples from being submitted to the 
laboratory out of holding times, which would have happened if the late showers never 
occurred.   The least successful storm capture (31.1%) occurred at the La Costa WB 
effluent during Event 1.  Sampling was terminated when the leaky gate valve described 
above was discovered.  Because sampling was terminated early during Event 3 at the 
discharges to the Manchester EDB and the La Costa P&R SF and the addition of runoff 
to the BMPs from a separate storm after the termination of sampling, the exact storm 
captures for these effluents could not be determined.  However, based on influent 
volumes (Table 1-4), it appears that nearly 100% of the La Costa P&R SF discharge was 
sampled but less than 50% of the Manchester EDB discharge was sampled. 

The only equipment malfunction related to reduced storm capture occurred at the 
Carlsbad MS strip/IT during Event 4.  The system data logger locked up at the very 
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beginning of the event.  As a result, an estimated 168 cubic feet or 7.5% of the initial 
flow was not sampled.  This estimation was based on the rain that fell prior to the start of 
sampling.  The only other problem related to reduced storm capture was that the effluent 
composite sample bottle from Event 4 at the I-5/SR-78 P&R SF broke, resulting in a total 
loss of that sample. 

1.2.4 Hydraulic Residence Time Evaluation 

In accordance with the OMM Plan (KLI, 1999), a hydraulic residence time evaluation 
was conducted at the Palomar biofiltration swale once during the 1999/2000 wet season.  
A hydraulic residence time evaluation did not occur at Melrose biofiltration swale during 
the 1999/2000 wet season because there was never sufficient effluent flow to perform the 
test.  The intent of this evaluation was to confirm that the designed hydraulic residence 
time for a 1-year, 24-hour storm event was achieved by the biofiltration swale.  After 
conducting the measurements and evaluating the data, inherent problems in the current 
approach were identified.  These problems included: 

• Varying rainfall intensity caused fluctuating flow rates that resulted in unsteady flow 
(flow depth changes over time); 

• Infiltration of runoff within the swale resulted in non-uniform flow (flow depth 
changes over distance);   

• Additional sheet flow from the side of the swale resulted in non-uniform flow (flow 
depth changes over distance); 

• Measurements were not taken during steady, 1-year, 24-hour flow rates. 
 
The following paragraphs describe the results of the 1999/2000 hydraulic residence time 
evaluation at Palomar. 

The hydraulic residence time evaluation for the Palomar biofiltration swale was 
conducted on February 23, 2000.  After there was sufficient flow through the swale, all 
flow monitoring equipment was checked and reset.  A one-liter solution of Formulabs 
yellow/green dye was then poured into the inlet pipe and a peristaltic portable sampler 
was simultaneously initiated. The peristaltic sampler was programmed to take a discrete 
sample every five minutes for two hours. Observations were noted as the dye flowed 
through the swale.  A total of 48 discrete samples were collected in individual pre-
cleaned HDPE plastic containers to be analyzed for absorbance at a later time using a 
Turner Model 10 Fluorometer. 

The swale vegetation height was measured at approximately 9 inches.  Fluorescein dye 
was poured into the inlet pipe at 16:21 PST.  The dye reached the beginning of the 
vegetated swale at 16:28 PST.   Visual observations suggested that the dye reached the 
end of the swale at 17:09 PST.  A peak absorbance of 2600 Ru was recorded at 17:21 
PST.  The peak absorbance at the effluent was noted 53 minutes after the dye had reached 
the beginning of the swale.  Hydraulic residence time was measured as the point in time 
when 50% of the mass of the dye had passed through the swale, which was calculated as 
53 minutes.  However, varying flow rates through the evaluation compromised the 
accuracy of the calculated hydraulic residence time.  The designed hydraulic residence 
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time for the Palomar swale is 14 minutes.  Figures 1-55a through 1-55d graphically show 
the events of the hydraulic residence time evaluation. 

1.3 Analytical Results 

The following sections provide an assessment of the overall quality of the data set, a 
summary of water quality data for each monitored event and baseline soil sampling 
results. 

1.3.1 Assessment of Quality Assurance/Quality Control Results 

Overall, data quality was found to meet the program objectives.  A complete analysis of 
the QA/QC data can be found in the attached Appendix A and all QA/QC data are 
included in data packs provided as a separate Appendix.  Very little evidence of 
contamination was detected in numerous blanking tests conducted to assess potential 
sources of contaminants in field sampling equipment, subsampling equipment, sample 
containers and testing procedures.  The only contamination identified was some minor (2-
3 ug/L) zinc contamination in 2 out of 53 field blanking operations. 

Only two data points, both fecal coliform measurements, were rejected due to exceedance 
of holding times.  Although some four nitrate analyses and two TSS measurements also 
exceeded holding times, assessment of the data indicated they should be qualified as 
estimates rather than be rejected. 

Analysis of trace metals and nutrients consistently met accuracy objectives for matrix 
spikes, matrix spike duplicates, laboratory control standards (LCS), and standard 
reference materials.   

Only TSS and TPH measurements were found to be out of compliance.  Recovery of total 
suspended solids from the standard reference material during the March 5, 2000 event 
was low (69%).  Based upon the low recovery, all TSS values associated with the event 
were qualified as estimates. 

Precision as measured by the relative percent difference for matrix spike/spike duplicate 
and laboratory duplicates were within project QA objectives except in several cases for 
bacteria and TPH-diesel/motor oil.  Field duplicate variability was very low except in the 
case of two constituents, total phosphorus and TKN, during one of the six events.  Data 
associated with that event were qualified as estimates due to the high variability.
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1.3.2 Water Quality Results 

Stormwater and groundwater analyses were conducted by a certified laboratory under the 
California Environmental Laboratory Accreditation Program (ELAP).  The analyses were 
performed in accordance with methods and procedures outlined in the OMM Plan - 
Quality Assurance Project Plan (KLI, 1999) and as specified by applicable EPA methods.  
The laboratory analyses performed on stormwater and groundwater samples are listed 
below.  Analytical results are summarized in Tables 1-5a and 1-5b. 

Table 1-1  Analytical Methods Summary 
Analyte Sample Type Analytical Method 

Conventionals   
pH Composite EPA 150.1 
Specific Conductance Composite EPA 120.1 
Hardness Composite EPA 130.2 
TSS Composite EPA 160.2 

Nutrients   
Nitrate-N Composite EPA 300 
TKN Composite EPA 351.1 
Total Phosphorus Composite EPA 365.3 

Total/Dissolved Metal   
Copper Composite EPA 200.8 
Lead Composite EPA 200.8 
Zinc Composite EPA 200.8 

Organics   
TPH-diesel Grab EPA 8015M 
TPH-oil Grab EPA 8015M 
TPH-gasoline Grab EPA 8015M 

Bacteria   
Fecal Coliform Grab SM 9221E 

1.3.3 Baseline Soil Sampling Results 

Core samples of the La Costa IB floor were collected on February 8, 2000.  Samples were 
collected to establish baseline soil conditions.  Four sampling points were chosen from a 
research randomizer and sampled within the basin invert.  Each of the four cores was 
collected using a powered vibracore with 4-inch diameter aluminum tubes.  The 
vibracore and tubes were driven 1 meter (3.28 ft) below the ground surface and then 
retrieved.  Each core was then subdivided into three sections as follows:  

• Section 1 was from the ground surface to 0.3 m (0.98 ft) below the ground surface. 

• Section 2 was from 0.3 m (0.98 ft) to 0.5 m (1.64 ft) below the ground surface. 

• Section 3 was from 0.6 m (1.97 ft) to 0.8 m (2.62 ft) below the ground surface. 
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Each like section from each of the four cores was then composited together inside 
stainless steel bowls.  Each composite sample was then sent to the Laboratory for total 
metals, TRPH and grain size distribution analyses using methods specified in the OMM 
Plan (KLI, 1999).  

Analytical results are summarized in Table 1-5c. 

1.3.4 Vadose Zone Sampling 

One pressure-vacuum lysimeter is installed in the Carlsbad MS strip/IT.  On at least two 
occasions, vacuums were applied to the lysimeter in an attempt to obtain pore fluid 
samples.  A few drops of liquid were obtained from the infiltration trench on both 
occasions.  Vacuums were applied to the lysimeter at different times during and after rain 
events and for varying lengths of times (5 minutes to 1 hour).   

Based on review of the sampling procedures, site lithology and performance of the 
lysimeters, the most likely causes preventing the lysimeters from collecting samples are 
that the silica flour encasing the lysimeter may have dried out and/or that water is not 
available to be collected.  Per plaintiff request and Caltrans agreement, future attempts to 
collect vadose zone samples will be performed by applying vacuum to the lysimeter for a 
24-hour period following a storm event. 

1.4 Preliminary BMP Performance Evaluations 

A preliminary evaluation of BMP performance was conducted to provide initial estimates 
of BMP efficiency (Table 1-6 and Figures 1-56a – 1-56d)  Due to the limited number of 
storm events, BMP efficiencies are presented individually for each site and event.  
During the 1999/2000 wet season, only 3 to 6 events were sampled at each location.  
Calculation of lognormal statistics based upon the current data set is therefore premature.   

BMP efficiencies presented in Table 1-6 were calculated based upon Event Mean 
Concentrations (EMCs) measured at the influent and effluent monitoring sites for each 
BMP.  BMP efficiencies were calculated based upon EMCs and load estimates.  For 
purposes of these preliminary calculations, the value of the reporting limit was used in 
cases where an analyte was reported as undetected. The following equation was used: 

  Efficiency (%) = [(EMC in –EMC out)/EMC in] x 100 

For calculation of load reductions, the calculated loads for the influent and effluent site 
are substituted for the EMCs.  Load estimates were calculated by multiplying EMC 
values by the total volume of BMP influent or effluent per storm event.  Positive values 
indicate decreases in either mean concentration or load. 

The methodology for computing influent and effluent constituent loadings was based on 
methods detailed in the Caltrans BMP Retrofit Pilot Program Scoping Study.  Event 
Mean concentrations (EMC) were determined and tabulated for each storm.  A log 
normal distribution of the EMCs was assumed when computing the mean and variance.  
Seasonal expected values and upper and lower 90% confidence limits were calculated for 
EMCs.  Constituent loadings for the season were determined by multiplying the expected 



BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 11 
August 2000 

 

D-11 1-9 

value of the EMCs by the computed runoff volume that was based on the seasonal 
rainfall, watershed area, and runoff coefficient.  Minimum, maximum and average 
efficiencies based on EMCs are reported. 

Note that on occasion EMC values for dissolved metals at the EDBs may increase while 
load values decrease.  This results from less water leaving the EDB than what entered.  
This mainly occurred during Event 1 because a significant portion of the runoff that 
entered the EDBs infiltrated into the soils of the BMP. 

Efficiencies the Carlsbad MS strip/IT are not provided in this report because this site has 
special conditions that must be accounted for in the final analysis.   Efficiencies for the 
Palomar swale are included in this report but it should be noted that they are biased by 
the first storm event where runoff exceeded the capacity of the swale and bypassed the 
outlet.  This site also receives runoff throughout the length of the swale that is not 
included in water quantity and quality measurements at the inlet. 
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Table 1-2 District 11 BMP Monitoring Sites, Kinnetic Laboratories, Inc. 
Coordinates 

Datum NAD83 
Site ID. BMP Location 

Latitude Longitude 

BMP Type  

111101 I-5/SR-56 32.92741 N 117.24089 W Extended Detention Basin 

111102 I-15/SR-78 33.12571 N 117.10598 W Extended Detention Basin 

111103 I-5/La Costa Ave (W) 33.05112 N 117.18012 W Infiltration Basin 

111104 I-5/La Costa Ave (SE) 33.0832 N 117.2968 W Wet Basin 

111105 I-5/Manchester Ave 33.0114 N 117.2643 W Extended Detention Basin 

112201 Kearny Mesa MS 32.8233 N 117.16192 W Media Filter StormFilter  

112202 Escondido MS 33.12941 N 117.11805 W Media Filter Sand Delaware 

112203 I-5/La Costa Ave Park & Ride 33.08585 N 117.2972 W Media Filter Sand Austin 

112204 I-5/SR-78 Park & Ride 33.17732 N 117.35199 W Media Filter Sand Austin 

112205 SR-78/Melrose Dr 33.19402 N 117.25972 W Biofiltration Swale 

112206 I-5/Palomar Airport Rd 33.12822 N 117.32603 W Biofiltration Swale 

112207a Carlsbad MS 33.12074 N 117.31768 W Biofiltration Strip 

112207b Carlsbad MS 33.12074 N 117.31768 W Infiltration Trench 
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Table 1-3 Rainfall and Runoff Statistics for Each Monitored Event 
  Start Rain  End Rain           

Site/Event Date Time Date Time 
Duration Rain 

(hours:minutes) 
Total Rain 
(inches) 

Max Intensity 
(Inches/hour) 

Antecedent Dry 
(days) 

Antecedent Rain 
(inches) 

          
Event 1          
  SR78/I15 1/25/00 11:20 01/26/00 4:05 16:45:00 0.3 0.36 23.4 0.11 
          
  SR56/I5 1/25/00 11:20 01/26/00 1:40 14:20:00 0.17 0.12 24.5 0.21 
          
  ESCONDIDO MS 1/25/00 11:15 01/26/00 2:45 15:30:00 0.29 0.24 23.4 0.13 
          
  SR78/I5 P&R 1/25/00 9:30 01/26/00 0:20 14:50:00 0.27 0.12 >90  
          
  LACOSTA P&R 1/25/00 10:45 01/26/00 0:55 14:10:00 0.19 0.12 24.4 0.10 
          
  KEARNYMESA MS 1/25/00 14:50 01/26/00 1:45 10:55:00 0.08 0.12 >90  
          
  LACOSTA WB 1/25/00 11:20 01/26/00 0:30 13:10:00 0.16 0.12 24.3 0.11 
          
  CARLSBAD MS 1/25/00 10:05 01/26/00 0:45 14:40:00 0.29 0.24 45.0 0.10 

          
Event 2          
  SR78/I15 2/16/00 6:20 2/17/00 8:00 25:40:00 0.38 NA 3.9 0.55 
          
  SR56/I5 2/16/00 6:10 2/16/00 20:30 14:20:00 0.2 0.36 4.1 0.33 
          
  MANCHESTER 2/16/00 6:05 2/17/00 ~2:00 19:55:00 0.22 NA 2.7 0.3 
          
  ESCONDIDO MS 2/16/00 6:15 2/17/00 2:40 20:25:00 0.5 0.84 2.9 0.17 
          
  SR78/I5 P&R 2/16/00 5:50 2/16/00 21:40 15:50:00 0.14 0.12 2.1 0.12 
          
  LACOSTA P&R 2/16/00 6:10 2/17/00 4:20 22:10:00 0.16 0.24 4.0 0.27 
          
  KEARNYMESA MS 2/16/00 6:15 2/16/00 20:55 14:40:00 0.1 0.24 3.9 0.4 
          
  LACOSTA WB 2/16/00 6:05 2/17/00 4:30 22:25:00 0.16 0.24 4.0 0.26 
          
  CARLSBAD MS 2/16/00 5:50 2/17/00 2:05 20:15:00 0.16 0.24 4.0 0.3 
          
Event 3          
  SR78/I15 2/20/00 6:00 2/22/00 5:20 47:20:00 1.99 0.84 2.9 0.38 
          
  SR56/I5 2/20/00 5:30 2/21/00 19:00 37:30:00 1.64 0.48 3.4 0.20 

          
  MANCHESTER 2/20/00 5:00 2/22/00 0:55 43:55:00 1.53 0.72 3.1 0.22 
          
  ESCONDIDO MS 2/20/00 6:00 2/22/00 1:35 43:35:00 2.12 1.08 3.1 0.50 
          
  SR78/I5 P&R 2/20/00 4:40 2/22/00 3:00 46:20:00 2.16 2.52 3.3 0.12 
          
  LACOSTA P&R 2/20/00 5:05 2/22/00 2:25 45:20:00 1.45 0.6 3.6 0.14 
          
  KEARNYMESA MS 2/20/00 5:40 2/22/00 1:05 43:25:00 2.32 1.68 3.3 0.1 
          
  LACOSTA WB 2/20/00 4:55 2/22/00 7:55 51:00:00 1.45 0.6 3.6 0.13 
          
  PALOMAR SW 2/20/00 4:50 2/20/00 9:50 5:00:00 0.62 0.24 3.6 0.14 
          
  CARLSBAD MS 2/20/00 4:45 2/20/00 7:40 2:55:00 0.58 0.36 3.6 0.14 
          
Event 4          
  SR78/I15 3/3/00 19:10 3/5/00 15:30 44:20:00 1.12 1.08 9.1 0.62 
          
  SR56/I5 3/4/00 21:25 3/6/00 2:25 29:00:00 1.12 1.2 10.1 0.93 

          
  MANCHESTER 3/4/00 23:15 3/5/00 15:40 16:25:00 1.19 2.76 10.2 0.77 
          
  ESCONDIDO MS 3/3/00 18:55 3/5/00 16:07 45:12:00 1.19 1.2 4.9 0.13 
          
  SR78/I5 P&R 3/4/00 23:15 3/6/00 6:10 30:55:00 1.15 1.44 10.1 0.54 
          
  LACOSTA P&R 3/4/00 22:55 3/5/00 17:50 18:55:00 0.69 0.48 10.2 0.62 
          
  KEARNYMESA MS 3/4/00 2:05 3/5/00 18:00 39:55:00 1.00 0.6 9.3 0.74 
          
  LACOSTA WB 3/5/00 0:00 3/5/00 15:20 15:20:00 0.63 0.48 10.2 0.68 
NA=Not available          
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Table 1-3  Rainfall and Runoff Statistics for Each Monitored Event (continued)  
 

  Start Rain  End Rain           

Site/Event Date Time Date Time 
Duration Rain 

(hours:minutes) 
Total Rain 
(inches) 

Max Intensity 
(Inches/hour) 

Antecedent Dry 
(days) 

Antecedent Rain 
(inches) 

          
Event 4 cont.          
   PALOMAR SW 3/4/00 23:20 3/6/00 4:50 29:30:00 0.65 0.24 10.2 0.27 
          
  CARLSBAD MS 3/5/00 5:40 3/5/00 15:10 9:30:00 0.40 0.24 10.2 0.55 
          
  MELROSE 3/4/00 16:00 3/6/00 5:05 37:05:00 0.58 0.24 9.8 0.61 
          
Event 5          
          
  SR78/I5 P&R-IN 3/8/00 10:00 3/8/00 13:45 3:45:00 0.19 0.24 2.1 1.15 
          
  KEARNYMESA MS-IN 3/7/00 15:45 3/8/00 15:05 23:20:00 0.29 1.08 1.9 1 
          
Event 6          

          
  SR78/I15 4/17/00 14:35 4/18/00 7:45 17:10:00 0.91 0.6 40 0.1 
          
  SR56/I5 4/17/00 15:15 4/18/00 11:25 20:10:00 0.82 1.32 42.5 1.12 

          
  MANCHESTER 4/17/00 15:15 4/18/00 7:35 16:20:00 0.81 1.32 40 0.1 
          
  ESCONDIDO MS 4/17/00 14:25 4/18/00 7:55 17:30:00 0.88 0.48 40 0.1 
          
  SR78/I5 P&R 4/17/00 13:40 4/18/00 7:20 17:40:00 0.49 0.36 40 0.18 
          
  LACOSTA P&R 4/17/00 14:30 4/18/00 7:50 17:20:00 0.61 0.6 42.7 0.69 
          
  KEARNYMESA MS 4/17/00 15:40 4/17/00 18:45 3:05:00 0.5 0.6 40 0.29 
          
  LACOSTA WB 4/17/00 14:30 4/18/00 7:50 17:20:00 0.61 0.6 42.9 0.6 

          
   PALOMAR SW 4/17/00 15:00 4/18/00 8:00 17:00:00 0.48 0.12 40.1 0.11 
          
  CARLSBAD MS 4/17/00 15:10 4/17/00 19:50 4:40:00 0.47 0.36 43 0.37 

          
  MELROSE 4/17/00 14:00 4/18/00 13:00 23:00:00 0.67 0.48 2.1 0.15 
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 Table 1-4 Flow Data for Each Monitored Event 
  Start Flow End Flow                 

Site/Event Date Time Date Time 

Duration 
Flow 

(hrs:min) 

Total Flow 
(cubic 
feet) 

Vol. To 
Samp 

No. of 
Sample 
Aliquots 
Collected 

Peak Flow 
(cfs) % Capture 

Peak 
Capture 

Detention 
Time 

(hours) 
             

Event 1             
  SR78/I15-IN 1/25/00 11:37 1/26/00 9:40 22:03:00 2159 0.04 52 0.171 100 Y 24.58 
  SR78/I15-EFF 1/25/00 12:47 1/26/00 12:12 23:25:00 371.4 0.03 12 0.036 100 Y  
             
  SR56/I5-IN 1/25/00 11:40 1/26/00 2:10 14:30:00 912.1 0.08 11 0.193 100 Y 18.00 
  SR56/I5-EFF 1/25/00 22:38 1/26/00 5:40 7:02:00 362.2 0.08 4 0.024 100 Y  
             
  ESCONDIDO MS-IN 1/25/00 1:19 1/26/00 10:25 33:06:00 1020 0.02 49 0.094 98.1 Y 36.35 
  ESCONDIDO MS-EFF 1/25/00 15:27 1/26/00 13:40 22:13:00 854.5 0.02 42 0.061 100 Y  
             
  SR78/I5 P&R-IN 1/25/00 9:39 1/25/00 13:20 3:41:00 493.7 0.03 13 0.086 75 Y 19.85 
  SR78/I5 P&R-EFF 1/25/00 11:28 1/26/00 5:30 18:02:00 417.1 0.03 13 0.042 100 Y  
             
  LACOSTA P&R-IN 1/25/00 10:47 1/26/00 2:40 15:53:00 683 0.03 17 0.133 79 Y 26.72 
  LACOSTA P&R-EFF 1/25/00 11:00 1/26/00 13:30 26:30:00 >167.9 0.03 5 0.005 100 Y  
             
  KEARNYMESA MS-IN 1/25/00 13:42 1/26/00 9:05 19:23:00 603.8 0.08 7 0.146 100 Y 24.62 
  KEARNYMESA MS-EFF 1/26/00 0:32 1/26/00 14:19 13:47:00 463 0.02 25 0.098 100 Y  
             
  LACOSTA WB-IN 1/25/00 11:05 1/26/00 2:00 14:55:00 338.4 0.03 9 0.069 83.4 Y 23.80 
  LACOSTA WB-EFF 1/25/00 11:19 1/26/00 10:53 23:34:00 1823 0.03 43 0.036 31.1 Y  
             
  CARLSBAD MS-IB 1/25/00 10:06 1/26/00 3:00 16:54:00 1145 0.02 38 0.207 100 Y NA 

             
Event 2             
  SR78/I15-IN 2/16/00 6:24 2/17/00 7:55 25:31:00 3828 0.04 96 0.974 100 Y 28.35 
  SR78/I15-EFF 2/16/00 7:04 2/17/00 10:45 27:41:00 2193 0.03 72 0.091 99.3 Y  
             
  SR56/I5-IN 2/16/00 6:14 2/16/00 22:40 16:26:00 1614 0.08 20 0.241 100 Y 21.10 
  SR56/I5-EFF 2/16/00 9:24 2/17/00 3:20 17:56:00 953.5 0.08 13 0.115 100 Y  
             
  MANCHESTER-IN 2/16/00 6:08 2/17/00 15:30 33:22:00 1672 0.06 27 1.142 99.6 Y 40.12 
  MANCHESTER-EFF 2/16/00 11:00 2/17/00 22:15 35:15:00 1174 0.06 19 0.012 100 Y  
             
  ESCONDIDO MS-IN 2/16/00 6:20 2/17/00 10:32 28:12:00 2134 0.02 106 0.514 98.1 Y 37.25 
  ESCONDIDO MS-EFF 2/16/00 6:58 2/17/00 19:35 36:37:00 1622 0.02 80 0.129 100 Y  
             
  SR78/I5 P&R-IN 2/16/00 5:49 2/17/00 6:55 25:06:00 274.3 0.03 9 0.048 100 Y 32.52 
  SR78/I5 P&R-EFF 2/16/00 7:08 2/17/00 14:20 31:12:00 258.7 0.03 8 0.016 100 Y  
             
  LACOSTA P&R-IN 2/16/00 6:06 2/17/00 11:01 28:55:00 678 0.03 22 0.241 100 Y 38.23 
  LACOSTA P&R-EFF 2/16/00 8:13 2/17/00 20:20 36:07:00 >330 0.03 14 0.008 100 Y  
             
  KEARNYMESA MS-IN 2/16/00 6:26 2/17/00 22:15 39:49:00 481.1 0.03 16 0.224 100 Y 40.07 
  KEARNYMESA MS-EFF 2/16/00 6:38 2/17/00 22:30 39:52:00 370.1 0.03 12 0.28 100 Y  
             
  LACOSTA WB-IN 2/16/00 6:02 2/17/00 3:10 21:08:00 477 0.03 14 0.549 93.3 Y 21.75 
  LACOSTA WB-EFF 2/16/00 6:05 2/17/00 3:47 21:42:00 765 0.03 25 0.032 93.5 Y  
             
  CARLSBAD MS-IT 2/16/00 5:56 2/17/00 22:55 40:59:00 560.1 0.03 18 0.114 100 Y NA 
             
Event 3             
  SR78/I15-IN 2/20/00 5:13 2/22/00 3:05 45:52:00 25102 0.1/0.3 135 1.226 99.6 Y 72.62 
  SR78/I15-EFF 2/20/00 5:29 2/23/00 5:50 72:21:00 28311 0.09/0.27 156 0.181 100 Y  
             
  SR56/I5-IN 2/20/00 5:07 2/22/00 8:30 51:23:00 18312 0.12/0.36 101 1.851 97.3 Y 66.80 
  SR56/I5-EFF 2/20/00 5:21 2/22/00 23:55 66:34:00 21250 0.1/0.3 122 0.265 100 Y  

             
  MANCHESTER-IN 2/20/00 4:58 2/22/00 1:10 44:12:00 19243 0.1/0.3 115 1.101 98.4 Y 74.03 
  MANCHESTER-EFF 2/20/00 5:00 2/23/00 7:00 74:00:00 6593* 0.09 73 0.051 <100 Y  
             
  ESCONDIDO MS-IN 2/20/00 5:43 2/22/00 10:10 52:27:00 9028 0.06/.18 102 0.72 99.7 Y 52.28 
  ESCONDIDO MS-EFF 2/20/00 6:04 2/22/00 10:00 51:56:00 7048 0.06/.18 92 0.129 100 Y  
             
  SR78/I5 P&R-IN 2/20/00 4:38 2/22/00 0:55 44:17:00 4190 0.05 87 1.46 100 Y 57.32 
  SR78/I5 P&R-EFF 2/20/00 5:12 2/22/00 13:57 56:45:00 4981 0.05 99 0.246 100 Y  
             
  LACOSTA P&R-IN 2/20/00 5:04 2/22/00 11:00 53:56:00 7474 0.06/.18 93 0.448 99.9 Y 73.93 
  LACOSTA P&R-EFF 2/20/00 5:31 2/23/00 7:00 73:29:00 7374* 0.05/.15 101 0.22 <99.9 Y  
             
  KEARNYMESA MS-IN 2/20/00 5:33 2/21/00 22:00 40:27:00 27444 0.1/0.3 97 2.4 <93.9 N 41.87 
  KEARNYMESA MS-EFF 2/20/00 5:36 2/21/00 23:25 41:49:00 28306 0.1/0.3 148 3.18 98.9 Y  
* Sampling called off early to prevent the commingling of a separate storm event.       
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Table 1-4 Flow Data for Each Monitored Event (continued) 
 

  Start Flow End Flow                 

Site/Event Date Time Date Time 

Duration 
Flow 

(hrs:min) 

Total Flow 
(cubic 
feet) 

Vol. To 
Samp 

No. of 
Sample 
Aliquots 
Collected 

Peak Flow 
(cfs) % Capture 

Peak 
Capture 

Detention 
Time 

(hours) 
             

Event 3 cont.             
  LACOSTA WB-IN 2/20/00 4:55 2/22/00 2:55 46:00:00 5776 0.1/0.3 85 0.807 99.8 Y 51.00 
  LACOSTA WB-EFF 2/20/00 5:03 2/22/00 7:55 50:52:00 7520 0.1 78 0.113 100 Y  
             
  PALOMAR SW-IN 2/20/00 4:55 2/20/00 10:05 5:10:00 1289 0.06 24 0.197 100 Y 10.50 
  PALOMAR SW-EFF 2/20/00 4:55 2/20/00 15:25 10:30:00 3754 0.05 75 0.485 100 Y  
             
  CARLSBAD MS-IT 2/20/00 4:42 2/20/00 12:45 8:03:00 2926 0.06 48 0.447 92.5 Y NA 
  CARLSBAD MS-ST 2/20/00 4:45 2/20/00 11:10 6:25:00 454.5 0.02 22 0.057 100 Y  
             
Event 4             
  SR78/I15-IN 3/3/00 19:10 3/5/00 14:45 43:35:00 12868 0.07 102 1.81 100 Y 72.83 
  SR78/I15-EFF 3/3/00 19:41 3/6/00 20:00 72:19:00 12404 0.06 110 0.183 100 Y  
             
  SR56/I5-IN 3/4/00 23:24 3/6/00 3:20 27:56:00 13296 0.12 91 3.508 100 Y 51.18 
  SR56/I5-EFF 3/5/00 2:07 3/7/00 2:35 48:28:00 13803 0.1 108 0.642 100 Y  

             
  MANCHESTER-IN 3/4/00 23:19 3/5/00 11:25 12:06:00 5760 0.10 57 3.901 100 Y 81.68 
  MANCHESTER-EFF 3/5/00 2:49 3/8/00 9:00 78:11:00 6505 0.08 81 0.058 100 Y  
             
  ESCONDIDO MS-IN 3/3/00 19:10 3/6/00 9:30 62:20:00 3935 0.04/0.12 85 0.84 100 Y 54.50 
  ESCONDIDO MS-EFF 3/3/00 20:10 3/6/00 1:40 53:30:00 3442 0.04/0.12 78 0.111 100 Y  
             
  SR78/I5 P&R-IN 3/4/00 23:43 3/6/00 7:05 31:22:00 2679 0.05 53 0.226 100 Y 44.95 
  SR78/I5 P&R-EFF 3/5/00 2:35 3/6/00 20:40 42:05:00 2504 0.05 50 0.2 100 Y  
             
  LACOSTA P&R-IN 3/4/00 22:58 3/6/00 8:30 33:32:00 2816 0.07 40 0.367 100 Y 45.37 
  LACOSTA P&R-EFF 3/5/00 4:25 3/6/00 20:20 39:55:00 3097 0.07 44 0.114 100 Y  
             
  KEARNYMESA MS-IN 3/4/00 2:09 3/6/00 0:35 46:26:00 10283 0.08/0.24 94 1.14 99.5 Y 42.52 
  KEARNYMESA MS-EFF 3/4/00 20:27 3/5/00 20:40 24:13:00 10300 0.08/0.24 93 1.06 100 Y  
             
  LACOSTA WB-IN 3/4/00 23:43 3/5/00 21:55 22:12:00 5776 0.11 52 2.616 99.8 Y 55.20 
  LACOSTA WB-EFF 3/5/00 3:25 3/7/00 6:55 51:30:00 4096 0.1 40 0.093 100 Y  
             
  PALOMAR SW-IN 3/5/00 4:10 3/5/00 15:50 11:40:00 4750 0.06 79 0.502 100 Y 12.75 
  PALOMAR SW-EFF 3/5/00 7:06 3/5/00 16:55 9:49:00 4382 0.07 62 0.625 100 Y  
             
  CARLSBAD MS-IT 3/5/00 6:00 3/5/00 16:20 10:20:00 2241 0.06 34 0.434 92.5 Y NA 
  CARLSBAD MS-ST 3/5/00 7:15 3/5/00 15:05 7:50:00 324 0.03 12 0.05 100 Y  
             
  MELROSE-IN 3/5/00 3:25 3/6/00 5:55 26:30:00 1094 0.06 17 0.194 100 Y NA 
  MELROSE-EFF - - - - - 0 0.05 0 - - -  
             
Event 5             
             
  SR78/I5 P&R-IN 3/8/00 10:05 3/8/00 16:55 6:50:00 416.2 0.04 10 0.172 100 Y 18.08 
  SR78/I5 P&R-EFF 3/8/00 11:50 3/9/00 4:10 16:20:00 251.6 0.04 6 0.02 100 Y  
             
  KEARNYMESA MS-IN 3/7/00 15:45 3/9/00 4:00 36:15:00 3106 0.08 38 1.29 100 Y 27.08 
  KEARNYMESA MS-EFF 3/7/00 15:46 3/8/00 18:50 27:04:00 3031 0.08 37 0.95 100 Y  
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Table 1-4 Flow Data for Each Monitored Event (continued) 
 

  Start Flow End Flow                 

Site/Event Date Time Date Time 

Duration 
Flow 

(hours:mi
nutes) 

Total Flow 
(cubic 
feet) 

Vol. To 
Samp 

No. of 
Sample 
Aliquots 
Collected 

Peak Flow 
(cfs) % Capture 

Peak 
Capture 

Detention 
Time 

(hours) 
             
Event 6             
             
  SR78/I15-IN 4/17/00 14:50 4/18/00 15:15 24:25:00 8300 0.07 108 0.947 91.4 Y 28.75 
  SR78/I15-EFF 4/17/00 16:05 4/18/00 19:35 27:30:00 9770 0.06 158 0.147 97.2 Y  
             
  SR56/I5-IN 4/17/00 15:29 4/18/00 12:25 20:56:00 6329 0.07 90 1.01 <100 Y 35.43 
  SR56/I5-EFF 4/17/00 15:48 4/19/00 2:55 35:07:00 8752 0.07 145 0.142 99.8 Y  

             
  MANCHESTER-IN 4/17/00 15:23 4/18/00 7:45 16:22:00 4180 0.06 69 0.89 100 Y 69.75 
  MANCHESTER-EFF 4/17/00 15:30 4/20/00 13:08 69:38:00 3770 0.06 62 0.02 100 Y  
             
  ESCONDIDO MS-IN 4/17/00 14:33 4/18/00 14:25 23:52:00 4228 0.03 134 0.33 94.9 Y 51.28 
  ESCONDIDO MS-EFF 4/17/00 16:33 4/19/00 17:50 49:17:00 2340 0.03 77 0.13 100 Y  
             
  SR78/I5 P&R-IN 4/17/00 15:10 4/17/00 18:45 3:35:00 776 0.03 25 0.23 100 Y 29.17 
  SR78/I5 P&R-EFF 4/17/00 16:19 4/18/00 20:20 28:01:00 903 0.03 30 0.44 100 Y  
             
  LACOSTA P&R-IN 4/17/00 14:33 4/18/00 9:10 18:37:00 2518 0.04 71 0.411 100 Y 62.03 
  LACOSTA P&R-EFF 4/17/00 16:30 4/20/00 4:35 60:05:00 2633 0.03 87 0.11 100 Y  
             
  KEARNYMESA MS-IN 4/17/00 15:42 4/17/00 20:30 4:48:00 3371 0.07 47 1.29 100 Y 5.30 
  KEARNYMESA MS-EFF 4/17/00 15:57 4/17/00 21:00 5:03:00 4226 0.07 62 0.935 100 Y  
             
  LACOSTA WB-IN 4/17/00 14:47 4/18/00 9:00 18:13:00 4025 0.03/0.06 106 1.44 100 Y 39.88 
  LACOSTA WB-EFF 4/17/00 12:35 4/19/00 6:40 42:05:00 3431 0.03 114 0.073 100 Y  
             
  PALOMAR SW-IN 4/17/00 15:10 4/17/00 22:50 7:40:00 2871 0.04 71 0.438 100 Y 9.83 
  PALOMAR SW-EFF 4/17/00 16:17 4/18/00 1:00 8:43:00 2534 0.04 63 0.347 100 Y  
             
  CARLSBAD MS-IT 4/17/00 15:15 4/17/00 22:50 7:35:00 2267 0.04 56 0.377 100 Y 7.00 
  CARLSBAD MS-ST 4/17/00 16:10 4/17/00 22:15 6:05:00 253 0.01 25 0.053 100 Y  
             
  MELROSE-IN 4/17/00 15:25 4/18/00 12:00 20:35:00 1325 0.03 44 0.211 100 Y 16.58 
  MELROSE-EFF 4/17/00 23:55 4/18/00 8:00 8:05:00 0.7 0.01 0 0.004 - -  
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Table 1-5a BMP Retrofit Pilot Study, Stormwater Lab Data - District 11 (Kinnetic Laboratories Inc.)  
PRELIMINARY DATA                      
Submitted 8/24/00         Total (µµµµg/L) Dissolved (µµµµg/L)         

Sample Date  BMP Location  Site ID BMP Type  
Sampling 
Location  

% Storm 
Capture pH 

Specific 
Conductance 
(umhos/cm) 

Hardness 
(mg/L) 

TSS 
(mg/L) Cu Pb Zn Cu Pb Zn 

Nitrate-
Nitrogen 
(mg/L) 

TKN 
(mg/L) 

Total P 
(mg/L) 

Fecal 
Coliform 

(MPN/100ml) 

TPH 
Diesel 
(µµµµg/L) 

TPH 
Gasoline 

(µµµµg/L) 

TPH 
Oil 

(µµµµg/L) 
Storm Water Matrix                       
January 25, 2000 SR56/I-5-IN 111101 Extended Detention Basin Influent 100 7.3 320 69 100 46 15 120 20 1 U 21 NA2 4.1 0.67 3000J 5700J 50 U 8100J 
January 25, 2000 SR56/I-5-EFF 111101 Extended Detention Basin Effluent 100 7.5 500 120 34 32 5.5 42 26 1.5 23 NA2 2.9 0.24 NA NA NA NA 
January 25, 2000 SR78/I-15-IN 111102 Extended Detention Basin Influent 100 7.7 260 83 82 63 41 270 29 1 U 38 4.7 4.6 0.66 400J 7100J 50 U 9400J 
January 25, 2000 SR78/I-15-EFF 111102 Extended Detention Basin Effluent 100 7.7 300 110 48 50 29 200 27 1.4 110 4.2 8.9 0.5 800J 6900J 50 U 9300J 
January 25, 2000 LaCostaWB-IN 111104 Wet Basin Influent 100 7.5 310 98 170 100 170 360 36 33 110 5.7 8.1 0.64 700J 12000J 50 U 16000J 
January 25, 2000 LaCostaWB-EFF 111104 Wet Basin Effluent 100 8.4 2700 1000 4 18 1.1 41 16 1 40 1.1 3.1 1.5 8 340J 50 U 490J 
January 25, 2000 KearnyMS-IN 112201 Compost Filter Influent 100 7.3 260 91 86 140 34 580 100 9.5 370 2.5 7.6 0.57 NA NA NA NA 
January 25, 2000 KearnyMS-EFF 112201 Compost Filter Effluent 100 7.6 360 130 70 62 28 310 17 1.4 92 1.9 5.3 0.28 NA NA NA NA 
January 25, 2000 EsconMS-IN 112202 Sand Filter Influent 98.1 6.8 130 38 68 32 12 310 22 2.4 210 1.1 3.5 0.59 3000J 4900J 50 U 6100J 
January 25, 2000 EsconMS-EFF 112202 Sand Filter Effluent 100 7.2 180 66 34 20 4.8 47 13 1 U 16 1.7 2.4 0.49 80J 2900J 50 U 3700J 
January 25, 2000 LaCostaP&R-IN 112203 Sand Filter Influent 100 6.8 150 31 170 75 26 620 22 1.7 220 1.7 7 1 130J 3900J 50 U 5500J 
January 25, 2000 LaCostaP&R-EFF 112203 Sand Filter Effluent 100 7.3 260 68 10 17 2.2 11 17 1.2 4.5U 2.4 3.5 0.38 8J 3500J 50 U 4400J 
January 25, 2000 SR78/I5P&R-IN 112204 Sand Filter Influent 100 6.2 150 28 30.0 36 14 260 28 5.8 200 2.5 7.9 0.66 13000J 2600J 50 U 3400J 
January 25, 2000 SR78/I5P&R-EFF 112204 Sand Filter Effluent 100 7.3 240 55 26.0 39 3.3 86 27 1 U 29 2.4 6.2 1.3 24000J 3100J 50 U 3900J 
January 25, 2000 Melrose - IN 112205 Biofiltration Swale Influent 100 6.8 310 85 34 110 6.5 720 88 1.3 570 3.4 11 0.35 3400J 14000J 50 U 23000J 
January 25, 2000 Palomar - IN 112206 Biofiltration Swale Influent 100 7.1 480 91 44 64 16 170 53 1.3 110 3.6 7 1 700J 8200J 50 U 13000J 
January 25, 2000 Carlsbad MS-IN 112207 Biostrip/Infiltration Trench Influent 100 6.4 200 45 140 150 44 360 93 5 200 1.5 4.8 0.62 3000J 6500J 50 U 8000J 
February 16, 2000 SR56/I-5-IN 111101 Extended Detention Basin Influent 100 7.9 240 40 82 28 15 130 12 1 U 22 1.2 1.7 0.46 900J 2000*J 50 U 3400* 
February 16, 2000 SR56/I-5-EFF 111101 Extended Detention Basin Effluent 100 7.9 330 63 36 15 5.9 40 11 1 U 17 0.93 1.2 0.27 300J 1400*J 50 U 2000* 
February 16, 2000 SR78/I-15-IN 111102 Extended Detention Basin Influent 100 8.0 140 47 100 51 83 440 15 3.8 100 1.4 2.6 1.2 300J 1000*J 50 U 1500* 
February 16, 2000 SR78/I-15-EFF 111102 Extended Detention Basin Effluent 99.3 7.5 220 59 46 21 18 120 11 1 U 31 0.93 1.7 0.35 1700J 1900*J 50 U 3500* 
February 16, 2000 Manchester-IN 111105 Extended Detention Basin Influent 99.6 7.2 150 35 330 230 440 1600 16 1 U 74 1.2 3.5 1.2 17000J 3100*J 50 U 5300* 
February 16, 2000 Manchester-EFF 111105 Extended Detention Basin Effluent 100 7.1 170 38 76 41 43 250 15 1 U 76 0.89 4.3 0.62 90000J 4100*J 50 U 8200* 
February 16, 2000 LaCostaWB-IN 111104 Wet Basin Influent 100 8.1 190 63 240 210 660 700 28 37 96 1.6 3.6 1.6 50000J 2400*J 50 U 4100* 
February 16, 2000 LaCostaWB-EFF 111104 Wet Basin Effluent 93.5 9.1 2300 720 28 17 4 41 13 2 34 0.033 3.5 1.1 17J 500*J 50 U 600* 
February 16, 2000 KearnyMS-IN 112201 Compost Filter Influent 100 7.4 110 34 100 140 56 600 40 5.3 220 1.2 2.8 0.52 8J 4100*J 50 U 4800* 
February 16, 2000 KearnyMS-EFF 112201 Compost Filter Effluent 100 7.5 150 43 90 58 28 320 30 4.6 130 1.2 2.3 0.47 50J 2100*J 50 U 3700* 
February 16, 2000 EsconMS-IN 112202 Sand Filter Influent 98.1 6.7 49 11 170 15 24 300 3.5 1 U 110 0.38 2.0 0.72 240J 1900*J 50 U 2200* 
February 16, 2000 EsconMS-EFF 112202 Sand Filter Effluent 100 7.1 75 22 12 6 3.5 34 3 1 U 9U 0.42 0.77 0.34 500J 600*J 50 U 700* 
February 16, 2000 LaCostaP&R-IN 112203 Sand Filter Influent 100 7.1 110 22 30 12 9.0 110 9.3 3.2 64 0.65 3.0 0.45 800J 1800*J 50 U 2600* 
February 16, 2000 LaCostaP&R-EFF 112203 Sand Filter Effluent 100 7.4 140 38 1 U 6.7 1 U 5.2 6.5 1 U 3.2 0.69 1.1 0.18 2 UJ 690*J 50 U 1000* 
February 16, 2000 SR78/I5P&R-IN 112204 Sand Filter Influent 100 7.7 550 130 420 31 23 360 12 1 U 49 1.3 13 2.3 13000J 1400*J 50 U 2100* 
February 16, 2000 SR78/I5P&R-EFF 112204 Sand Filter Effluent 100 7.7 490 110 10 14 1.9 54 10 1 U 24 1.8 3.6 1.0 30J 1100*J 50 U 1600* 
February 16, 2000 Carlsbad MS-IN 112207 Biostrip/Infiltration Trench Influent 100 7.0 120 23 120 73 29 200 46 1.6 93 0.82 3.0 0.63 50000J 1900*J 50 U 2500* 
February 20, 2000 EsconMS-IN 112202 Sand Filter Influent 99.7 6.8 31.0 5.5 40 9.1 7.2 230 2.7 1 U 97 0.14 0.69J 0.23J 50J 1600*J 50 U 2900* 
February 20, 2000 EsconMS-EFF 112202 Sand Filter Effluent 100 7.3 43 12 8 3.7 1.6 11 2.7 1 U 6.2 0.21 0.6J 0.091J 50J 800*J 50 U 1400* 
February 20, 2000 SR78/I-15-IN 111102 Extended Detention Basin Influent 99.6 7.9 110 25 48 28 29 260 8.8 2.4 48 1.6 0.84J 0.48J 110J 800*J 50 U 700* 
February 20, 2000 SR78/I-15-EFF 111102 Extended Detention Basin Effluent 100 7.4 170 48 14 10 6.6 57 7 1 U 27 1.1 0.8J 0.21J 300J 700*J 50 U 2300* 
February 20, 2000 LaCostaWB-IN 111104 Wet Basin Influent 100 7.7 97 28 60 800 310 440 11 4.2 28 0.84 0.83J 2.6J 170J 1200*J 50 U 1800* 
February 20, 2000 LaCostaWB-EFF 111104 Wet Basin Effluent 100 8.8 1900 560 12 13 11 36 12 4.1 33 0.062 1.9J 1.1J 110J 500*J 50 U 700* 
February 20, 2000 LaCostaP&R-IN 112203 Sand Filter Influent 99.9 6.7 41 4.3 58 14 20 210 3.8 1 U 25 0.37 0.9J 0.34J 1300J 500*J 50 U 800* 
February 20, 2000 LaCostaP&R-EFF 112203 Sand Filter Effluent 99.9 7.2 64 11 2 3.2 1 U 3.7 2.4 1 U 1.6 0.5 0.6J 0.17J 17J 400*J 50 U 1600* 
February 20, 2000 SR56/I-5-IN 111101 Extended Detention Basin Influent 97.3 8.1 270 48 125J 81 120 2100 9.2 1.6 29 0.45 0.52J 0.34J 300J 900*J 50 U 1400* 
February 20, 2000 SR56/I-5-EFF 111101 Extended Detention Basin Effluent 100 7.6 220 40 18 10 7 34 7 3.3 18 0.43 1.6J 0.25J 500J 600*J 50 U 800* 
February 20, 2000 Manchester-IN 111105 Extended Detention Basin Influent 98.4 7.4 76 19 92 44 55 280 14 7.6 110 0.58 1.1J 0.66J 110J 1500*J 50 U 2300* 
February 20, 2000 Manchester-EFF 111105 Extended Detention Basin Effluent 100 7.2 110 24 18 17 19 94 12 6.1 60 1.1 1.1J 0.24J 500J 1900*J 50 U 2900* 
February 20, 2000 SR78/I5P&R-IN 112204 Sand Filter Influent 100 7.2 52 10 200 28 49 430 5.9 1 U 27 0.17 0.79J 1.4J 300J 400*J 50 U 500* 
February 20, 2000 SR78/I5P&R-EFF 112204 Sand Filter Effluent 100 8 68 11 4 4.1 1 U 8.8 4 1 U 5.8 0.44 0.71J 0.21J 240J 400*J 50 U 500* 
February 20, 2000 Melrose-IN 112205 Biofiltration Swale Influent NA NA NA NA NA NA NA NA NA NA NA NA NA NA 17J 1100*J 50 U 1600* 
February 20, 2000 Melrose-EFF 112205 Biofiltration Swale Effluent NA NA NA NA NA NA NA NA NA NA NA NA NA NA 17J 700*J 50 U 1000* 
February 20, 2000 KearnyMS-IN 112201 Compost Filter Influent 93.9 7.3 63 15 110 300 140 1000 20 2.6 110 0.45 1.8J 0.63J 1100J 2600*J 50 U 3900* 
February 20, 2000 KearnyMS-EFF 112201 Compost Filter Effluent 98.9 7.3 62 16 74 72 44 410 12 1.7 68 0.45 1.5J 0.47J 1700J 900*J 50 U 1300* 
February 20, 2000 Carlsbad MS-IN 112207 Biostrip/Infiltration Trench Influent 100 7 53 12 170 78 37 220 39 4.9 100 0.45 2J 0.82J 80000J 800*J 50 U 1100* 
February 20, 2000 Carlsbad MS-EFF 112207 Biostrip/Infiltration Trench Effluent 100 7.4 110 17 16 5.9 3 37 5.1 1 U 29 0.4 2J 0.69J 17J 600*J 50 U 1800* 
February 20, 2000 Palomar-IN 112206 Biofiltration Swale Influent 100 7.2 130 20 8 8.3 7.6 26 7.2 1.8 23 0.73 1.8J 0.81J 140J 2400*J 50 U 3600* 
February 20, 2000 Palomar-EFF 112206 Biofiltration Swale Effluent 100 7.5 88 20 36 19 25 93 9.7 2.9 41 0.52 1.4J 0.22J 1700J 800*J 50 U 1100* 
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Table 1-5a BMP Retrofit Pilot Study, Stormwater Lab Data - District 11 (Kinnetic Laboratories Inc.) continued 
PRELIMINARY DATA                      
Submitted 5/18/00         Total (�g/L) Dissolved (�g/L)         

Sample Date  BMP Location  Site ID BMP Type  
Sampling 
Location  

% Storm 
Capture pH 

Specific 
Conductance 
(umhos/cm) 

Hardness 
(mg/L) 

TSS 
(mg/L) Cu Pb Zn Cu Pb Zn 

Nitrate-
Nitrogen 
(mg/L) 

TKN 
(mg/L) 

Total P 
(mg/L) 

Fecal 
Coliform 

(MPN/100 ml) 

TPH 
Diesel 
(mg/L) 

TPH 
Gasoline 

(mg/L) 

TPH 
Oil 

(mg/L) 
                       
Storm Water Matrix                       
March 5, 2000 EsconMS-IN 112202 Sand Filter Influent 100 6.9 32 14 110J 7 9.8 250 2.6 1 U 170 0.34 1.3 0.36 NA NA NA NA 
March 5, 2000 EsconMS-EFF 112202 Sand Filter Effluent 100 7.3 45 25 6J 1.8 1.1 7.7 1 U 1 U 1.4 0.46 0.43 0.14 NA NA NA NA 
March 5, 2000 SR78/I-15-IN 111102 Extended Detention Basin Influent 100 8 90 34 100J 68 42 280 6.2 1.7 42 1.1 1.5 0.37 NA NA NA NA 
March 5, 2000 SR78/I-15-EFF 111102 Extended Detention Basin Effluent 100 7.6 150 60 22J 10 7.9 52 7 1.8 32 0.68 0.86 0.25 NA NA NA NA 
March 5, 2000 LaCostaWB-IN 111104 Wet Basin Influent 100 7.7 79 31 350J 9500 2300 2000 8 17 44 0.66 1.5 2.6 NA NA NA NA 
March 5, 2000 LaCostaWB-EFF 111104 Wet Basin Effluent 100 8.7 1600 930 12J 14 5.2 45 12 2.2 38 1.3 1.6 1.2 NA NA NA NA 
March 5, 2000 LaCostaP&R-IN 112203 Sand Filter Influent 100 6.7 42 15 46J 5.4 16 66 1.6 1 U 23 0.32 1.7 0.19 NA NA NA NA 
March 5, 2000 LaCostaP&R-EFF 112203 Sand Filter Effluent 100 7.4 72 26 2J 3.2 1 U 3.2 3.3 1 U 3 0.47 0.52 0.16 NA NA NA NA 
March 5, 2000 SR56/I-5-IN 111101 Extended Detention Basin Influent 100 8.1 200 52 64J 19 25 140 3.8 2.2 11 0.38 0.83 0.25 NA NA NA NA 
March 5, 2000 SR56/I-5-EFF 111101 Extended Detention Basin Effluent 100 7.7 240 60 22J 8.7 10 30 5.6 2.5 13 0.38 0.5 0.2 NA NA NA NA 
March 5, 2000 Manchester-IN 111105 Extended Detention Basin Influent 100 7.8 63 24 400J 97 360 940 8.6 9.6 67 0.43 1.5 0.86 NA NA NA NA 
March 5, 2000 Manchester-EFF 111105 Extended Detention Basin Effluent 100 7.3 83 29 33J 21 34 120 10 6.3 63 0.48 1.3 0.33 NA NA NA NA 
March 5, 2000 Melrose-IN 112205 Biofiltration Swale Influent 100 6.9 81 22 26J 22 6.4 230 11 1 U 170 0.96 2.1 0.16 1700 1100* 50 U 1500* 
March 5, 2000 KearnyMS-IN 112201 Compost Filter Influent 99.5 7.3 67 27 200J 340 55 1900 23 3.2 120 0.41 1.2 0.26 NA NA NA NA 
March 5, 2000 KearnyMS-EFF 112201 Compost Filter Effluent 100 7.2 58 23 34J 32 16 180 13 1 U 78 0.42 1.5 0.34 NA NA NA NA 
March 5, 2000 Carlsbad MS-IN 112207 Biostrip/Infiltration Trench Influent 92.5 6.8 53 20 88J 65 20 160 30 1.1 84 0.22 1.7 0.33 90000R 1400* 50 U 1900 
March 5, 2000 Carlsbad MS-EFF 112207 Biostrip/Infiltration Trench Effluent 100 7.6 94 28 18J 3.7 3.6 32 2.7 1 U 23 0.25 1.5 0.5 130R 400* 50 U 500 
March 5, 2000 Palomar-IN 112206 Biofiltration Swale Influent 100 7.6 79 26 28J 19 36 99 8.6 6.9 42 0.45 1.2 0.2 300 4600* 50 U 5500 
March 5, 2000 Palomar-EFF 112206 Biofiltration Swale Effluent 100 7.3 82 30 12J 8.6 13 29 5.1 2.5 16 0.65 1.2 0.45 160 1300* 50 U 1700 
March 8, 2000 KearnyMS-IN 112201 Compost Filter Influent 100 7.5 90 28 270 1400 140 1300 25 6.7 170 0.49 2.2 0.62 NA NA NA NA 
March 8, 2000 KearnyMS-EFF 112201 Compost Filter Effluent 100 7.4 95 30 170 64 59 410 23 5.4 160 0.53 1.8 0.45 NA NA NA NA 
March 8, 2000 SR78/I5P&R-IN 112204 Sand Filter Influent 100 7.2 62 22 36 11 7.4 110 5.2 1 U 35 0.4 1.2 0.26 NA NA NA NA 
March 8, 2000 SR78/I5P&R-EFF 112204 Sand Filter Effluent 100 7.5 100 31 1 U 5.2 1 U 8.5 5 1 U 6.5 0.68 1.6 0.68 NA NA NA NA 
April 17, 2000 Melrose-IN 112205 Biofiltration Swale Influent 100 6.5 100 31 38 43 9.5 480 31 2.8 400 1.1 5.4 0.23 24000 J 50 U 50 U 9700 
April 17, 2000 EsconMS-IN 112202 Sand Filter Influent 95.3 6.4 43 27 46 9.4 9.7 270 5.5 1.2 170 0.2 1.7 0.24 NA NA NA NA 
April 17, 2000 EsconMS-EFF 112202 Sand Filter Effluent 100 6.6 73 39 30 8.4 3.1 61 7 1.4 46 0.96 1.2 0.28 NA NA NA NA 
April 17, 2000 SR78/I-15-IN 111102 Extended Detention Basin Influent 91.4 7.7 120 47 160 43 47 300 12 1 U 26 1.3 2.6 0.48 NA NA NA NA 
April 17, 2000 SR78/I-15-EFF 111102 Extended Detention Basin Effluent 97.2 7.3 160 58 38 21 13 91 12 1 U 34 1 1.6 0.29 NA NA NA NA 
April 17, 2000 LaCostaWB-IN 111104 Wet Basin Influent 100 7.8 140 57 230 71 270 330 17 9.4 43 1.8 4.9 0.68 NA NA NA NA 
April 17, 2000 LaCostaWB-EFF 111104 Wet Basin Effluent 100 8 2600 910 4 31 5.4 92 27 2.5 85 8.2 1.7 1.1 NA NA NA NA 
April 17, 2000 LaCostaP&R-IN 112203 Sand Filter Influent 100 6 82 23 70 18 27 170 8.4 2.9 81 0.68 3.8 0.42 NA NA NA NA 
April 17, 2000 LaCostaP&R-EFF 112203 Sand Filter Effluent 100 6.7 130 41 10 12 1.4 1 10 1 U 9.8 1.1 2.3 0.36 NA NA NA NA 
April 17, 2000 SR56/I-5-IN 111101 Extended Detention Basin Influent 100 7.7 200 56 46 23 17 92 7.9 1 U 13 0.64 1.8 0.21 NA NA NA NA 
April 17, 2000 SR56/I-5-EFF 111101 Extended Detention Basin Effluent 99.8 7 150 44 44 20 12 57 12 1 U 17 0.61 1.2 0.24 NA NA NA NA 
April 17, 2000 Manchester-IN 111105 Extended Detention Basin Influent 100 7.5 110 35 190 86 93 460 24 1 U 100 1.2 4.3 1.8 NA NA NA NA 
April 17, 2000 Manchester-EFF 111105 Extended Detention Basin Effluent 100 7.1 160 56 59 42 27 170 29 1 U 91 0.88 3.6 0.44 NA NA NA NA 
April 17, 2000 KearnyMS-IN 112201 Compost Filter Influent 100 6.9 120 40 98 100 39 660 53 5.9 360 1.2 5.2 0.51 NA NA NA NA 
April 17, 2000 KearnyMS-EFF 112201 Compost Filter Effluent 100 6.9 120 37 46 61 18 400 37 3.7 280 1.5 3.9 0.41 NA NA NA NA 
April 17, 2000 Carlsbad MS-IN 112207 Biostrip/Infiltration Trench Influent 100 6.6 100 28 66 79 22 250 51 1.4 160 0.51 4 0.4 NA NA NA NA 
April 17, 2000 Carlsbad MS-EFF 112207 Biostrip/Infiltration Trench Effluent 100 7 120 30 12 10 4.5 66 7.5 1 U 49 0.7 2.2 0.42 NA NA NA NA 
April 17, 2000 Palomar-IN 112206 Biofiltration Swale Influent 100 7.4 150 40 48 40 39 190 19 5 83 1.3 3 0.27 NA NA NA NA 
April 17, 2000 Palomar-EFF 112206 Biofiltration Swale Effluent 100 6.9 200 46 22 18 13 49 11 1 U 26 1.9 4 0.74 NA NA NA NA 
April 17, 2000 SR78/I5P&R-IN 112204 Sand Filter Influent 100 6.6 120 33 120 38 19 630 18 1.1 220 1.1 8.9 0.8 NA NA NA NA 
April 17, 2000 SR78/I5P&R-EFF 112204 Sand Filter Effluent 100 6.7 210 71 14 28 1.3 59 20 1 U 35 2.3 5.8 0.81 NA NA NA NA 
                       

NA not sampled                       

* 
Sample contains hydrocarbons that does not match diesel and oil pattern.  However, quantitation is 
based on diesel oil standard                 
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Table 1-5b BMP Retrofit Pilot Study, Groundwater Lab Data - District 11 (Kinnetic Laboratories, Inc.)   
PRELIMINARY DATA                    
Submitted 8/24/00       Total (ug/L) Dissolved (ug/L)      

Sample 
Date  Location  Site ID BMP Type  pH 

Specific 
Conductance 
(umhos/cm) 

Hardness 
(mg/L) 

TSS 
(mg/L) Cu Pb Zn Cu Pb Zn 

Nitrate-
Nitrogen 
(mg/L) 

TKN 
(mg/L) 

Total P 
(mg/L) 

Fecal 
Coliform 

(MPN/    
100 ml) 

TPH - Diesel 
(ug/L) 

TPH - Oil 
(ug/L) 

TPH - Gasoline 
(ug/L) 

                     
Groundwater Matrix                    

10/27/99 
Carlsbad MS GW Well 

(Baseline) 112207 Biofiltration strip/ infiltration trench 6.5 16000 2500 12 29 0.5 18 22 0.5 15 58 0.7 0.21 200 U 100 U 200 U 50 U 
2/24/00 Carlsbad MS GW Well 112207 Biofiltration strip/ infiltration trench 6.5 17000 3600 12 11 1.9 5.1 10 1 U 4.9 37 0.43 0.26 2 U 100 U 100 U 50 U 
4/20/00 Carlsbad MS GW Well 112207 Biofiltration strip/ infiltration trench 6.6 12000 2400 55 4.7 1 U 4.4 4.6 1 U 3.9 63 0.63 0.26 2 U 50 U 250 U 50 U 

                     
1/18/00 La Costa Infiltration (Baseline) 111103 Infiltration Basin 7.8 110000 14000 380 55 6 42 49 2.6 28 0.5 U 14 1.1 200 U 100 U 200 U 50 U 
2/29/00 La Costa Infiltration 111103 Infiltration Basin 7.4 120000 14000 120 1 U 1 U 14 1 U 1 U 7.4 0.5 U 15 1.3 2 U 500 600 50 U 
4/24/00 La Costa Infiltration 111103 Infiltration Basin 7.3 130000 14000 170 4.6 10 15 1 U 1 U 2.4 0.5 U 13 1.4 2 U 50 U 250 U 50 U 

 
 
 
 

Table 1-5c BMP Retrofit Pilot Study, Sediment Lab Data - District 11 (Kinnetic Laboratories, Inc.)  
PRELIMINARY DATA    Wet Wt. Values Dry Wt. Values    
Submitted 8/24/00    Total (ug/L)  Total (ug/L)  Grain Size Distribution 

Sample Date  Location  Site ID BMP Type   Cu Pb Zn 
TRPH  

(mg/kg) Cu Pb Zn TRPH  (mg/kg) %Sand %Silt % Clay 
Sediment Matrix                

2/8/00 LaCostaIB, Top Section 111103 Infiltration Basin  3.8 6.3 25 21 4.2 7.1 28 24 91.7 5.7 2.6 
2/8/00 LaCostaIB, Mid Section 111103 Infiltration Basin  3.6 3.4 15 55 4.2 4 17 64 87.2 8.7 4.1 
2/8/00 LaCostaIB, Bottom Section 111103 Infiltration Basin  3.7 2.5 16 57 4.5 3.1 20 71 85.7 9.8 4.4 
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Table 1-5d BMP Retrofit Pilot Study, Monthly Wet Basin Baseline Lab Data - District 11 (Kinnetic Laboratories, Inc.) 
 PRELIMINARY DATA                     
Submitted 8/24/00        Total (ug/L) Dissolved (ug/L)      

Sample 
Date  Location  Site ID BMP Type  

% 
Storm 

Capture pH 

Specific 
Conductance 
(umhos/cm) 

Hardness 
(mg/L) 

TSS 
(mg/L) Cu Pb Zn Cu Pb Zn 

Nitrate-
Nitrogen 
(mg/L) 

TKN 
(mg/L) 

Total P 
(mg/L) 

Fecal 
Coliform 

(MPN/    
100 ml) 

TPH - 
Diesel 
(ug/L) 

TPH - 
Oil 

(ug/L) 

TPH - 
Gasoline 

(ug/L) 

                      

Baseline                      

9/30/99 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.5 3100 1700 1U 130 3.3 56 130 2.0 52 25 2.2 3.7 200U 1100* 310 50U 

10/28/99 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.5 2900 910 2 120 1.2 72 110 1.2 70 11 0.78 3.6 200U 100U 200U 50U 

11/30/99 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.4 2700 1100 9 60 3.8 38 58 1.8 37 12 1.5 3.0 200U 100U 200U 50U 

12/28/99 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.5 2800 1100 44 80 8.2 140 53 1.9 100 20 2 4.6 50 100U 100U 50U 

2/3/00 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.3 2800 950 50 170 17 190 95 3.2 92 22 2.7 3.4 9000 200U 200U 50U 

3/1/00 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.5 2600 1100 6 75 5.2 110 61 2.1 94 18 2.1 1.5 1100 900* 900 50U 

3/30/00 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.5 3000 1000 1U 64 1.5 81 62 1.3 77 23 1.5 1.5 50000 680 200U 50U 

5/3/00 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.4 2600 850 16 45 1U 88 39 1U 76 24 2.7 1.8 24000 13000J 16000J 50U 

6/1/00 La Costa WET inflow (Baseline) 111104 Wet Basin NA 7.6 2700 980 6 34 1.9 71 29 1U 61 16 8.6 1.8 240 100U 200U 50U 

                      
*Quantified as diesel but chromatographic pattern does not match that of 
diesel                   
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Table 1-6 BMP Pollutant Removal Efficiencies 
Extended Detention Basins EMCs and Loads                                                       
                                        
 I-5/SR-56  I-5/SR-56  I-5/SR-56  I-5/SR-56       I-5/SR-56   I-5/SR-56 
 January 25, 2000  February 16, 2000  February 20, 1999  March 5, 2000    April 17, 2000   1999 - 2000 Wet Season Statistics 
 EMCs  EMCs  EMCs  EMCs      EMCs   

 
Influent Effluent 

Efficiency 
(%) 

% Diff. 
in  

Load  
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load       

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load   

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)  

TSS (mg/L) 100 34 66 86  82 36 56 74  125 18 86 83  64 22 66 64       46 44 4 -32   TSS -32 86 58 
Total Cu (ug/L) 46 32 30 72  28 15 46 68  81 10 88 86  19 8.7 54 52       23 20 13 -20   T-Cu -20 86 55 
Total Pb (ug/L) 15 5.5 63 85  15 5.9 61 77  120 7 94 93  25 10 60 58       17 12 29 2   T-Pb 2 93 76 
Total Zn (ug/L) 120 42 65 86  130 40 69 82  2100 34 98 98  140 30 79 78       92 57 38 14   T-Zn 14 98 91 
Dissolved Cu (ug/L) 20 26 -30 48  12 11 8 46  9.2 7 24 12  3.8 5.6 -47 -53       7.9 12 -52 -110   D-Cu -110 48 -14 
Dissolved Pb (ug/L) 1 U 1.5 < -50 < 40  1 U 1 U NA NA  1.6 3.3 -106 -139  2.2 2.5 -14 -18       1 U 1 U NA NA   D-Pb -139 -18 -63 
Dissolved Zn (ug/L) 21 23 -10 57  22 17 23 54  29 18 38 28  11 13 -18 -23       13 17 -31 -81   D-Zn -81 57 0 
Nitrate-Nitrogen (mg/L) NA NA NA NA  1.2 0.93 23 54  0.45 0.43 4 -11  0.38 0.38 0 -4       0.64 0.61 5 -32   N-N -32 54 3 
TKN (mg/L) 4.1 2.9 29 72  1.7 1.2 29 58  0.52 1.6 -208 -257  0.83 0.5 40 37       1.8 1.2 33 8   TKN -257 72 16 
Total P (mg/L) 0.67 0.24 64 86  0.46 0.27 41 65  0.34 0.25 26 15  0.25 0.2 20 17       0.21 0.24 -14 -58   T-P -58 86 32 

                                        
Volume (liters) 25834 10258    45708 27003    518596 601800    376543 390901         179237 247857             

                                        
 I-15/SR-78  I-15/SR-78  I-15/SR-78  I-15/SR-78       I-15/SR-78   I-15/SR-78 

 January 25, 2000  February 16, 2000  February 20, 2000  March 5, 2000       April 17, 2000   1999 - 2000 Wet Season Statistics 
 EMCs  EMCs  EMCs  EMCs       EMCs   

 
Influent Effluent 

Efficiency 
(%) 

% Diff. 
in  

Load 
 

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load       

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)  

TSS (mg/L) 82 48 41 90  100 46 54 74  48 14 71 67  100 22 78 79       160 38 76 72   TSS 67 90 64 
Total Cu (ug/L) 63 50 21 86  51 21 59 76  28 10 64 60  68 10 85 86       43 21 51 43   T-Cu 43 86 60 
Total Pb (ug/L) 41 29 29 88  83 18 78 88  29 6.6 77 74  42 8 81 82       47 13 72 67   T-Pb 67 88 70 
Total Zn (ug/L) 270 200 26 87  440 120 73 84  260 57 78 75  280 52 81 82       300 91 70 64   T-Zn 64 87 68 
Dissolved Cu (ug/L) 29 27 7 84  15 11 27 58  8.8 7 20 10  6 7 -13 -9       12 12 0 -18   D-Cu -18 84 19 
Dissolved Pb (ug/L) 1 U 1.4 < -40   < 76  3.8 1 U > 74 > 85  2.4 1 U > 58 > 53  2 2 -6 -2       1 U 1 U NA NA   D-Pb -2 > 85 37 
Dissolved Zn (ug/L) 38 105 -176 52  100 31 69 82  48 27 44 37  42 32 24 27       26 34 -31 -54   D-Zn -54 82 22 
Nitrate-Nitrogen (mg/L) 4.7 4.2 11 85  1.4 0.93 34 62  1.6 1.1 31 22  1.10 0.68 38 40       1.3 1 23 9   N-N 9 85 37 
TKN (mg/L) 4.6 8.9 -93 67  2.6 1.7 35 63  0.84 0.8 5 -7  1.50 0.86 43 45       2.6 1.6 38 28   TKN -7 67 25 
Total P (mg/L) 0.66 0.5 24 87  1.2 0.35 71 83  0.48 0.21 56 51  0.37 0.25 32 35       0.48 0.29 40 29   T-P 29 87 51 

                                        
Volume (liters) 61143 10518    108409 62106    710889 801768    364422 351281         235056 276686             

                                        
      Manchester  Manchester  Manchester       Manchester   Manchester 

      February 16, 1999  February 20, 2000  March 5, 2000       April 17, 2000   1999 - 2000 Wet Season Statistics 
      EMCs  EMCs  EMCs       EMCs   

      
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load       

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)  

TSS (mg/L)      330 76 77 84  92 18 80 93  400 33 92 91       190 59 69 73   TSS 73 92 89 
Total Cu (ug/L)      230 41 82 87  44 17 61 87  97 21 78 76       86 42 51 57   T-Cu 57 82 84 
Total Pb (ug/L)      440 43 90 93  55 19 65 88  360 34 91 89       93 27 71 74   T-Pb 74 91 93 
Total Zn (ug/L)      1600 250 84 89  280 94 66 88  940 120 87 86       460 170 63 67   T-Zn 67 87 89 
Dissolved Cu (ug/L)      16 15 6 34  14 12 14 71  9 10 -16 -31       24 29 -21 -7   D-Cu -31 14 34 
Dissolved Pb (ug/L)      1 U 1 U NA NA  7.6 6.1 20 73  10 6 34 26       1 U 1 U NA NA   D-Pb 26 34 57 
Dissolved Zn (ug/L)      74 76 -3 28  110 60 45 81  67 63 6 -6       100 91 9 19   D-Zn -6 45 48 
Nitrate-Nitrogen (mg/L)      1.2 0.89 26 48  0.58 1.1 -90 35  0.43 0.48 -12 -26       1.2 0.88 27 35   N-N -26 27 40 
TKN (mg/L)      3.5 4.3 -23 14  1.1 1.1 0 66  1.50 1.30 13 2       4.3 3.6 16 26   TKN 2 16 37 
Total P (mg/L)      1.2 0.62 48 64  0.66 0.24 64 88  0.86 0.33 62 57       1.8 0.44 76 78   T-P 57 76 77 

                                        
Volume (liters)      47351 33248    544962 186714    163123 184222         118378 104784             

                                        
The value of the reporting limit was used in cases where an analyte was reported as 
undetected.                                 
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Table 1-6 BMP Pollutant Removal Efficiencies (continued) 
Media Filters (Perlite/Zeolite) EMCs                    
                                        

 Kearny Mesa MS  Kearny Mesa MS  Kearny Mesa MS  Kearny Mesa MS  Kearny Mesa MS  Kearny Mesa MS  Kearny Mesa MS 
 January 25, 2000  February 16, 2000  February 20, 2000  March 5, 2000  March 8, 2000  April 17, 2000  1999 - 2000 Wet Season Statistics 
 EMCs  EMCs  EMCs  EMCs  EMCs  EMCs  

 
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)  

TSS (mg/L) 86 70 19 38  100 90 10 31  110 74 33 31  200 34 83 83  270 170 37 39  98 46 53 41  TSS 31 83 28 
Total Cu (ug/L) 140 62 56 66  140 58 59 68  300 72 76 75  340 32 91 91  1400 64 95 96  100 61 39 24  T-Cu 24 91 82 
Total Pb (ug/L) 34 28 18 37  56 28 50 62  140 44 69 68  55 16 71 71  140 59 58 59  39 18 54 42  T-Pb 37 71 48 
Total Zn (ug/L) 580 310 47 59  600 320 47 59  1000 410 59 58  1900 180 91 91  1300 410 68 69  660 400 39 24  T-Zn 24 91 59 
Dissolved Cu (ug/L) 100 17 83 87  40 30 25 42  20 12 40 38  23 13 43 43  25 23 8 10  53 37 30 12  D-Cu 12 87 37 
Dissolved Pb (ug/L) 9.5 1.4 85 89  5.3 4.6 13 33  2.6 1.7 35 33  3.2 1 U > 69 > 69  6.7 5.4 19 21  5.9 3.7 37 21  D-Pb 21 89 32 
Dissolved Zn (ug/L) 370 92 75 81  220 130 41 55  110 68 38 36  120 78 35 35  170 160 6 8  360 280 22 2  D-Zn 2 81 26 
Nitrate-Nitrogen (mg/L) 2.5 1.9 24 42  1.2 1.2 0 23  0.45 0.45 0 -3  0.41 0.42 -2 -3  0.49 0.53 -8 -6  1.2 1.5 -25 -57  N-N -57 42 -13 
TKN (mg/L) 7.6 5.3 30 47  2.8 2.3 18 37  1.8 1.5 17 14  1.2 1.5 -25 -25  2.2 1.8 18 20  5.2 3.9 25 6  TKN -25 47 12 
Total P (mg/L) 0.57 0.28 51 62  0.52 0.47 10 30  0.63 0.47 25 23  0.26 0.34 -31 -31  0.62 0.45 27 29  0.51 0.41 20 -1  T-P -31 62 7 

                                        
Volume (liters) 17100 13112    13625 10481    776846 801626    291215 291696    87962 85838    95467 119680             

                                        
                                        

Media Filters (Sand Type I) EMCs                    
                                        
 La Costa Park and Ride  La Costa Park and Ride  La Costa Park and Ride  La Costa Park and Ride       La Costa Park and Ride  La Costa Park and Ride 
 January 25, 2000  February 16, 2000  February 20, 2000  March 5, 2000       April 17, 2000  1999 - 2000 Wet Season Statistics 
 EMCs  EMCs  EMCs  EMCs       EMCs  

 
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load       

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)  

TSS (mg/L) 170 10.0 94 98  30 1.0 97 98  58 2 97 97  46 2 96 95       70 10 86 85  TSS 85 98 93 
Total Cu (ug/L) 75 17.0 77 93  12 6.7 44 73  14 3.2 77 77  5.4 3.2 41 35       18 12 33 30  T-Cu 30 93 69 
Total Pb (ug/L) 26 2.2 92 97  9 1 89 95  20 1 95 95  16 1 94 93       27 1.4 95 95  T-Pb 93 97 94 
Total Zn (ug/L) 620 11 98 99  110 5.2 95 98  210 3.7 98 98  66 3.2 95 95       170 12 93 93  T-Zn 93 99 97 
Dissolved Cu (ug/L) 22 17 23 76  9.3 6.5 30 66  3.8 2.4 37 38  1.6 3.3 -106 -127       8.4 10 -19 -24  D-Cu -127 76 28 
Dissolved Pb (ug/L) 1.7 1.2 29 79  3.2 1 U > 69 > 85  1 U 1 U NA NA  1 U 1 U NA NA       2.9 1 U > 66 > 64  D-Pb 79 > 85 49 
Dissolved Zn (ug/L) 220 4.5 98 99  64 3.2 95 98  25 1.6 94 94  23 3 87 86       81 9.8 88 87  D-Zn 86 99 95 
Nitrate-Nitrogen (mg/L) 1.7 2.4 -41 57  0.65 0.69 -6 48  0.37 0.50 -35 -33  0.32 0.47 -47 -62       0.68 1.1 -62 -69  N-N -69 57 -18 
TKN (mg/L) 7 3.5 50 85  3 1.1 63 82  0.9 0.6 33 34  1.7 0.52 69 66       3.8 2.3 39 37  TKN 34 85 57 
Total P (mg/L) 1 0.38 62 88  0.45 0.18 60 81  0.34 0.17 50 51  0.19 0.16 16 7       0.42 0.36 14 10  T-P 7 88 50 

                                        
Volume (liters) 15633 4755    19201 9346    211664 208832    79749 87707         71310 74567             

                                        
 SR-78/I-5 Park and Ride  SR-78/I-5 Park and Ride  SR-78/I-5 Park and Ride       SR-78/I-5 Park and Ride  SR-78/I-5 Park and Ride  SR-78/I-5 Park and Ride 

 January 25, 2000  February 16, 2000  February 20, 2000      March 8, 2000  April 17, 2000  1999 - 2000 Wet Season Statistics 
 EMCs  EMCs  EMCs       EMCs  EMCs  

 
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load       

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% 
Diff. 

in  
Load  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)  

TSS (mg/L) 30 26 13 8  420 10 98 98  200 4 98 98       36 1 97 98  120 14 88 86  TSS 8 98 93 
Total Cu (ug/L) 36 39 -8 -14  31 14 55 57  28 4.1 85 83       11 5.2 53 71  38 28 26 14  T-Cu -14 83 36 
Total Pb (ug/L) 14 3.3 76 75  23 1.9 92 92  49 1 U > 98 > 98       7.4 1 U > 86 > 92  19 1.3 93 92  T-Pb 75 92 93 
Total Zn (ug/L) 260 86 67 65  360 54 85 86  430 8.8 98 98       110 8.5 92 95  630 59 91 89  T-Zn 65 98 86 
Dissolved Cu (ug/L) 28 27 4 -2  12 10 17 21  5.9 4 32 19       5.2 5 4 42  18 20 -11 -29  D-Cu -29 21 8 
Dissolved Pb (ug/L) 5.8 1 U > 83 > 82  1 U 1 U NA NA  1 U 1 U NA NA       1 U 1 U NA NA  1.1 1 U > 9 > -6  D-Pb NA > 82 48 
Dissolved Zn (ug/L) 200 29 86 85  49 24 51 54  27 5.8 79 74       35 6.5 81 89  220 35 84 81  D-Zn 54 85 80 
Nitrate-Nitrogen (mg/L) 2.5 2.4 4 -1  1.3 1.8 -38 -31  0.17 0.44 -159 -208       0.40 0.68 -70 -3  1.1 2.3 -109 -143  N-N -208 -1 -31 
TKN (mg/L) 7.9 6.2 22 17  13 3.6 72 74  0.79 0.71 10 -7       1.2 1.6 -33 19  8.9 5.8 35 24  TKN -7 74 52 
Total P (mg/L) 0.66 1.3 -97 -108  2.3 1 57 59  1.40 0.21 85 82       0.26 0.68 -162 -58  0.8 0.81 -1 -18  T-P -108 82 25 

                                        
Volume (liters) 11178 11812    7768 7326    118661 141062         11787 7125    21976 25573             

                                        
The value of the reporting limit was used in cases where an analyte was reported as undetected.                              
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Table 1-6 BMP Pollutant Removal Efficiencies (continued) 
Media Filters (Sand Type II) EMCs                       
                                          

 Escondido MS  Escondido MS  Escondido MS  Escondido MS       Escondido MS   Escondido MS  
 January 25, 2000  February 16, 2000  February 20, 2000  March 5, 2000       April 17, 2000   1999 - 2000 Wet Season Statistics  
 EMCs  EMCs  EMCs  EMCs       EMCs     

 
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
 

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
 
Influent Effluent 

Efficiency 
(%) 

% Diff. 
in  

Load 
      

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)    

TSS (mg/L) 68 34 50 58  170 12 93 95  40 8 80 84  110 6 95 95       46 30 35 64   TSS 58 95 85   
Total Cu (ug/L) 32 20 38 48  15 6 60 70  9.1 3.7 59 68  7 1.8 74 78       9.4 8.4 11 51   T-Cu 48 78 63   
Total Pb (ug/L) 12 4.8 60 66  24 3.5 85 89  7.2 1.6 78 83  9.8 1.1 89 90       9.7 3.1 68 82   T-Pb 66 90 83   
Total Zn (ug/L) 310 47 85 87  300 34 89 91  230 11 95 96  250 7.7 97 97       270 61 77 87   T-Zn 87 97 89   
Dissolved Cu (ug/L) 22 13 41 50  3.5 3 14 35  2.7 2.7 0 22  2.6 1 62 66       5.5 7 -27 30   D-Cu 22 66 47   
Dissolved Pb (ug/L) 2.4 1 U > 58 > 65  1 U 1 U NA NA  1 U  1 U NA NA  1 U 1 U NA NA       1.2 1.4 -17 35   D-Pb 35 35 39   
Dissolved Zn (ug/L) 210 16 92 94  110 9 92 94  97 6.2 94 95  170 1.4 99 99       170 46 73 85   D-Zn 85 99 88   
Nitrate-Nitrogen (mg/L) 1.1 1.7 -55 -29  0.38 0.42 -11 16  0.14 0.21 -50 -17  0.34 0.46 -35 -18       0.2 0.96 -380 -166   N-N -166 16 -18   
TKN (mg/L) 3.5 2.4 31 43  2 0.77 62 71  0.69 0.6 13 32  1.3 0.43 67 71       1.7 1.2 29 61   TKN 32 71 61   
Total P (mg/L) 0.59 0.49 17 30  0.72 0.34 53 64  0.23 0.091 60 69  0.36 0.14 61 66       0.24 0.28 -17 35   T-P 30 69 53   

                                          

Volume (liters) 28886 24199    60435 45935    255673 199599    111439 97477         119737 66269               
                  

Wet Basin EMCs                       
                                          

 La Costa Wet Basin  La Costa Wet Basin  La Costa Wet Basin  La Costa Wet Basin       La Costa Wet Basin   La Costa Wet Basin  
 January 25, 2000  February 16, 2000  February 20, 2000  March 5, 2000       April 17, 2000   1999 - 2000 Wet Season Statistics  
 EMCs  EMCs  EMCs  EMCs       EMCs     

 
Influent Effluent 

Efficiency 
(%) 

% 
Diff. 

in  
Load  

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
 

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
 
Influent Effluent 

Efficiency 
(%) 

% Diff. 
in  

Load 
      

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)    

TSS (mg/L) 170 4 98 85  240 28 88 80  60 12 80 85  350 12 97 98       230 4 98 99   TSS 80 99 94   
Total Cu (ug/L) 100 18 82 -15  210 17 92 86  800 13 98 99  9500 14 100 100       71 31 56 63   T-Cu -15 100 99   
Total Pb (ug/L) 170 1.1 99 96  660 4 99 99  310 11 96 97  2300 5.2 100 100       270 5.4 98 98   T-Pb 96 100 99   
Total Zn (ug/L) 360 41 89 27  700 41 94 90  440 36 92 94  2000 45 98 98       330 92 72 76   T-Zn 27 98 93   
Dissolved Cu (ug/L) 36 16 56 -185  28 13 54 20  11 12 -9 17  8 12 -50 -7       17 27 -59 -35   D-Cu -185 20 18   
Dissolved Pb (ug/L) 33 1 97 81  37 2 95 91  4.2 4.1 2 26  17 2.2 87 91       9.4 2.5 73 77   D-Pb 26 91 90   
Dissolved Zn (ug/L) 110 40 64 -133  96 34 65 39  28 33 -18 11  44 38 14 39       43 85 -98 -69   D-Zn -133 39 26   
Nitrate-Nitrogen (mg/L) 5.7 1.1 81 -24  1.6 0.033 98 96  0.84 0.062 93 94  0.66 1.3 -97 -40       1.8 8.2 -356 -288   N-N -288 96 -547   
TKN (mg/L) 8.1 3.1 62 -146  3.6 3.5 3 -67  0.83 1.9 -129 -73  1.5 1.6 -7 24       4.9 1.7 65 70   TKN -146 70 42   
Total P (mg/L) 0.64 1.5 -134 -1404  1.6 1.1 31 -18  2.6 1.1 58 68  2.6 1.2 54 67       0.68 1.1 -62 -38   T-P -1404 68 28   

                                          

Volume (liters) 7995 51288    12602 21665    281104 212966    163350 115999         113988 97166               
                                          
The value of the reporting limit was used in cases where an analyte was reported as undetected.                                   
                                          

Biofiltration Swales EMCs                       
                                          

           Palomar  Palomar       Palomar   Palomar  
           February 20, 2000  March 5, 2000       April 17, 2000   1999 - 2000 Wet Season Statistics  
           EMCs  EMCs       EMCs     

           
Influent Effluent 

Efficiency 
(%) 

% Diff. 
in  

Load 
 
Influent Effluent 

Efficiency 
(%) 

% Diff. 
in  

Load 
      

Influent Effluent 
Efficiency 

(%) 

% Diff. 
in  

Load 
  

Parameter 

Minimum 
Load 

Removal 
(%) 

Maximum 
Load 

Removal 
(%) 

Average 
Season 

Removal 
(%)    

TSS (mg/L)           8 36 -350 -1211  28 12 57 60       48 22 54 60   TSS -1211 57 12   
Total Cu (ug/L)           8.3 19 -129 -567  19 8.6 55 58       40 18 55 60   T-Cu -567 55 25   
Total Pb (ug/L)           7.6 25 -229 -858  36 13 64 67       39 13 67 71   T-Pb -858 67 38   
Total Zn (ug/L)           26 93 -258 -942  99 29 71 73       190 49 74 77   T-Zn -942 74 45   
Dissolved Cu (ug/L)           7.2 9.7 -35 -292  8.6 5.1 41 45       19 11 42 49   D-Cu -292 42 12   
Dissolved Pb (ug/L)           1.8 2.9 -61 -369  6.9 2.5 64 67       5 1 U > 80 > 82   D-Pb -369 > 82 46   
Dissolved Zn (ug/L)           23 41 -78 -419  42 16 62 65       83 26 69 72   D-Zn -419 69 35   
Nitrate-Nitrogen (mg/L)           0.73 0.52 29 -107  0.45 0.65 -44 -33       1.3 1.9 -46 -29   N-N -107 29 -51   
TKN (mg/L)           1.8 1.4 22 -127  1.2 1.2 0 8       3 4 -33 -18   TKN -127 22 -35   
Total P (mg/L)           0.81 0.22 73 21  0.2 0.45 -125 -108       0.27 0.74 -174 -142   T-P -142 73 -31   

                                          

Volume (liters)           36504 106313    134520 124098         81307 71763               
                                          

           Palomar Feb 20, 2000 event flow                  Palomar seasonal statistics are suspect due to   
The value of the reporting limit was used in cases where an analyte was reported as undetected.    volumes are suspect                   flow problems with February 20, 2000 event   
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Figure 1-1 Map of Study Area: Caltrans District 11 San Diego 



BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 11 
August 2000 

 

D-11 1-25 

Figure 1-2a Daily Precipitation Totals and Yearly Cumulative Rainfall for North County San Diego (Escondido MS) 
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Figure 1-2b Daily Precipitation Totals and Yearly Cumulative Rainfall for Mid-County San Diego (La Costa P&R) 
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Figure 1-2c Daily Precipitation Totals and Yearly Cumulative Rainfall for South County San Diego (Kearny Mesa MS)  
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Figure 1-3 Event Rainfall Totals for the 1999/2000 Wet Season for all BMPs 
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Fig. 1-4.  State Route 78 & I15 Extended Detention Basin-Event 1 (25 January 2000)
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Fig. 1-7.  State Route 78 & I15 Extended Detention Basin-Event 4 (3-6 March 2000)
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Fig. 1-14.   I5 North/Manchester  Extended Detention Basin-Event 2 (16-17 February 2000)
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Fig. 1-15.   I5 North/Manchester  Extended Detention Basin-Event 3 (20-22 February 2000)
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Fig. 1-17.   I5 North/Manchester  Extended Detention Basin-Event 6 (17-20 April 2000)
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Fig. 1-18.   Escondido Maintenance Station Sand Filter-Event 1 (25 January 2000)
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Fig. 1-23.   State Route 78 and I5 Park & Ride Sand Filter-Event 1 (25 January 2000)
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Fig. 1-29.   La Costa Ave. Park & Ride Sand Filter-Event 1 (25 January 2000)
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Fig. 1-34.   Kearny Mesa Storm Filter-Event 1 (25-27 January 2000)
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Fig. 1-40.   La Costa Ave. Wet Basin-Event 1 (25 January 2000)
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Fig. 1-41.   La Costa Ave. Wet Basin-Event 2 (16-17 February 2000)
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Fig. 1-42.   La Costa Ave. Wet Basin-Event 3 (20-22 February 2000)
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Fig. 1-43.   La Costa Ave. Wet Basin-Event 4 (5-7 March 2000)
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Fig. 1-44.   La Costa Ave. Wet Basin-Event 6 (17-19 April 2000)
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Fig. 1-45.   Palomar Biofiltration Swale-Event 3 (20 February 2000)
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Fig. 1-47.   Palomar Biofiltration Swale-Event 6 (17 April 2000)
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Fig. 1-48.   Carlsbad MS Biofiltration Strip/Infiltration Trench-Event 1 (25-26 January 2000)

Trench

Precipitation

Precipitation
Bottom Layer

Effluent
Middle Layer

Influent
Top Layer

Cumulative Rainfall (inches)

Rainfall Intensity (inches/hr.)

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
/h

r.
)

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 1.145

Estimated Capture (%) = 100

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 

Estimated Capture (%) = 

Strip

F
lo

w
 (

c
u

b
ic

 f
e

e
t/

s
e

c
o

n
d

)

Not Enough Flow to Sample Event

1-73D-11

BMP Retrofit Pilot Program
1999-2000 Summary Report
District 11
August2000



Grab Sample Taken

0.00

0.05

0.10

0.15

0.20

0.25
2

/1
6

0
3

:0
0

2
/1

6
0

6
:0

0

2
/1

6
0

9
:0

0

2
/1

6
1

2
:0

0

2
/1

6
1

5
:0

0

2
/1

6
1

8
:0

0

0.00

0.05

0.10

0.15

0.20

0.25

2
/1

6
0

3
:0

0

2
/1

6
0

6
:0

0

2
/1

6
0

9
:0

0

2
/1

6
1

2
:0

0

2
/1

6
1

5
:0

0

2
/1

6
1

8
:0

0

C
u

m
u

la
ti

v
e

 R
a

in
fa

ll
 (

in
c

h
e

s
)

F
lo

w
 (

c
u

b
ic

 f
e

e
t/

s
e

c
o

n
d

)
F

lo
w

 (
c

u
b

ic
 f

e
e

t/
s

e
c

o
n

d
)

Strip

Trench

Precipitation

Precipitation
Bottom Layer

Effluent
Middle Layer

Influent
Top Layer

Cumulative Rainfall (inches)

Rainfall Intensity (inches/hr.)

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 0.560

Estimated Capture (%) = 100

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 0.010

Estimated Capture (%) = 100

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
/h

r.
)

0.00

0.10

0.20

0.30

2
/1

6
0

3
:0

0

2
/1

6
0

6
:0

0

2
/1

6
0

9
:0

0

2
/1

6
1

2
:0

0

2
/1

6
1

5
:0

0

2
/1

6
1

8
:0

0

Month - Day - Hour

0

0.1

0.2

0.3

0.4

0.5

Not Enough Flow to Sample Event

1-74D-11

Fig. 1-49.   Carlsbad MS Biofiltration Strip/Infiltration Trench-Event 2 (16 February 2000)

BMP Retrofit Pilot Program
1999-2000 Summary Report
District 11
August2000



Grab Sample Taken

0.00

0.10

0.20

0.30

0.40

0.50

2
/2

0
0

3
:0

0

2
/2

0
0

6
:0

0

2
/2

0
0

9
:0

0

2
/2

0
1

2
:0

0

Grab Sample Taken

0.00

0.10

0.20

0.30

0.40

0.50
2

/2
0

0
3

:0
0

2
/2

0
0

6
:0

0

2
/2

0
0

9
:0

0

2
/2

0
1

2
:0

0

C
u

m
u

la
ti

v
e

 R
a

in
fa

ll
 (

in
c

h
e

s
)

F
lo

w
 (

c
u

b
ic

 f
e

e
t/

s
e

c
o

n
d

)
F

lo
w

 (
c

u
b

ic
 f

e
e

t/
s

e
c

o
n

d
)

Strip

Trench

Precipitation

Precipitation
Bottom Layer

Effluent
Middle Layer

Influent
Top Layer

Cumulative Rainfall (inches)

Rainfall Intensity (inches/hr.)

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 0.455

Estimated Capture (%) = 100

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 2.926

Estimated Capture (%) = 100

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
/h

r.
)

0.00

0.25

0.50

0.75

1.00

2
/2

0
0

3
:0

0

2
/2

0
0

6
:0

0

2
/2

0
0

9
:0

0

2
/2

0
1

2
:0

0

Month - Day - Hour

0

0.25

0.5

0.75

1

1-75D-11

Fig. 1-50.   Carlsbad MS Biofiltration Strip/Infiltration Trench-Event 3 (20 February 2000)

BMP Retrofit Pilot Program
1999-2000 Summary Report
District 11
August2000



Grab Sample Taken

0.00

0.10

0.20

0.30

0.40

0.50
3

/5
0

3
:0

0

3
/5

0
6

:0
0

3
/5

0
9

:0
0

3
/5

1
2

:0
0

3
/5

1
5

:0
0

3
/5

1
8

:0
0

Grab Sample Taken

0.00

0.10

0.20

0.30

0.40

0.50

3
/5

0
3

:0
0

3
/5

0
6

:0
0

3
/5

0
9

:0
0

3
/5

1
2

:0
0

3
/5

1
5

:0
0

3
/5

1
8

:0
0

0.00

0.25

0.50

0.75

3
/5

0
3

:0
0

3
/5

0
6

:0
0

3
/5

0
9

:0
0

3
/5

1
2

:0
0

3
/5

1
5

:0
0

3
/5

1
8

:0
0

Month - Day - Hour

0

0.25

0.5

0.75

1

C
u

m
u

la
ti

v
e

 R
a

in
fa

ll
 (

in
c

h
e

s
)

F
lo

w
 (

c
u

b
ic

 f
e

e
t/

s
e

c
o

n
d

)
F

lo
w

 (
c

u
b

ic
 f

e
e

t/
s

e
c

o
n

d
)

Strip

Trench

Precipitation

Precipitation
Bottom Layer

Effluent
Middle Layer

Influent
Top Layer

Cumulative Rainfall (inches)

Rainfall Intensity (inches/hr.)

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
/h

r.
)

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 0.324

Estimated Capture (%) = 100

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 2.241

Estimated Capture (%) = 92.5

1-76D-11

Fig. 1-51.   Carlsbad MS Biofiltration Strip/Infiltration Trench-Event 4 (3-5 March 2000)

BMP Retrofit Pilot Program
1999-2000 Summary Report
District 11
August2000

Equipment Malfunctioned Missed
Approximately First 0.168 kcf of Flow



0.00

0.10

0.20

0.30

0.40

4
/1

7
1

2
:0

0

4
/1

7
1

5
:0

0

4
/1

7
1

8
:0

0

4
/1

7
2

1
:0

0

4
/1

8
0

0
:0

0

C
u

m
u

la
ti

v
e

 R
a

in
fa

ll
 (

in
c

h
e

s
)

F
lo

w
 (

c
u

b
ic

 f
e

e
t/

s
e

c
o

n
d

)
F

lo
w

 (
c

u
b

ic
 f

e
e

t/
s

e
c

o
n

d
)

Strip

Trench

Precipitation

Precipitation
Bottom Layer

Effluent
Middle Layer

Influent
Top Layer

Cumulative Rainfall (inches)

Rainfall Intensity (inches/hr.)

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
/h

r.
)

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = .253

Estimated Capture (%) = 100

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 2.27

Estimated Capture (%) = 100

1-77D-11

Fig. 1-52.   Carlsbad MS Biofiltration Strip/Infiltration Trench-Event 6 (17-18 April 2000)

BMP Retrofit Pilot Program
1999-2000 Summary Report
District 11
August2000

0.00

0.10

0.20

0.30

0.40
4

/1
7

1
2

:0
0

4
/1

7
1

5
:0

0

4
/1

7
1

8
:0

0

4
/1

7
2

1
:0

0

4
/1

8
0

0
:0

0

0.00

0.10

0.20

0.30

0.40

0.50

4
/1

7
1

2
:0

0

4
/1

7
1

5
:0

0

4
/1

7
1

8
:0

0

4
/1

7
2

1
:0

0

4
/1

8
0

0
:0

0

Month - Day - Hour

0.00

0.10

0.20

0.30

0.40

0.50



0.00

0.25

0.50

0.75

1.00

3
/4

2
1
:0

0

3
/5

0
0
:0

0

3
/5

0
3
:0

0

3
/5

0
6
:0

0

3
/5

0
9
:0

0

3
/5

1
2
:0

0

3
/5

1
5
:0

0

3
/5

1
8
:0

0

3
/5

2
1
:0

0

3
/6

0
0
:0

0

3
/6

0
3
:0

0

3
/6

0
6
:0

0

3
/6

0
9
:0

0

Month - Day - Hour

0

0.25

0.5

0.75

1

0.00

0.05

0.10

0.15

0.20

0.25

3
/4

2
1

:0
0

3
/5

0
0

:0
0

3
/5

0
3

:0
0

3
/5

0
6

:0
0

3
/5

0
9

:0
0

3
/5

1
2

:0
0

3
/5

1
5

:0
0

3
/5

1
8

:0
0

3
/5

2
1

:0
0

3
/6

0
0

:0
0

3
/6

0
3

:0
0

3
/6

0
6

:0
0

3
/6

0
9

:0
0

C
u

m
u

la
ti

v
e

 R
a

in
fa

ll
 (

in
c

h
e

s
)

F
lo

w
 (

c
u

b
ic

 f
e

e
t/

s
e

c
o

n
d

)
F

lo
w

 (
c

u
b

ic
 f

e
e

t/
s

e
c

o
n

d
) Influent

Effluent

Precipitation

Precipitation
Bottom Layer

Influent
Top Layer

Sample Aliquot

Average Storm Flow

Total Storm Volume (kcf) = 1.094

Estimated Capture (%) = 100

Sample Aliquot

Average Storm Flow

Cumulative Rainfall (inches)

Rainfall Intensity (inches/hr.)

R
a

in
fa

ll
 I
n

te
n

s
it

y
 (

in
c

h
e

s
/h

r.
)

Fig. 1-53.   Melrose Ave./SR78 Biofiltration Swale-Event 4 (4-6 March 2000)
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Fig. 1-54.   Melrose Ave./SR78 Biofiltration Swale-Event 6 (17-18 April 2000)
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Figure 1-55a Palomar Hydraulic Residence Time Evaluation: Absorbance 

 

Each spike represents an individual grab sample taken at 5-minute intervals. 
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Figure 1-55b Palomar Hydraulic Residence Time Evaluation: Total Volume  
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Figure 1-55c Palomar Hydraulic Residence Time Evaluation: Flow (Effluent) 
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Figure 1-55d Palomar Hydraulic Residence Time Evaluation: Event Cumulative Rainfall  
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Figure 1-56a Extended Detention Basins Efficiencies 
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Figure 1-56b StormFilter  Efficiencies  
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Figure 1-56c Sand Filter Efficiencies 

La Costa P&R SF Efficiency
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Figure 1-56d Wet Basin Efficiencies  
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2.02.02.02.0    BMP OPERATIONSBMP OPERATIONSBMP OPERATIONSBMP OPERATIONS    

Performance assessments of BMP operations were determined using empirical observations 
(Form H of the OMM Volume II Field Guidance Notebooks).  Empirical observations were 
taken at variable times during monitored events.  Field crews attempted to assess BMP 
operations at the beginning, middle and end of a storm event.  Traffic, weather and sufficient 
light sometimes limited these observations.  
 
Observations generally provided information on the following: 
 

• Present meteorological characteristics 
• Rainfall (start times and intensity indication) 
• Hydrologic and hydraulic characteristics (flowing and/or standing water, 

channelization) 
• Water level 
• Inlet conditions (problems affecting performance) 
• Evidence of debris (organic or trash), scouring, resuspension or erosion  
• Description of amount and location of sediment accumulation 
• Water quality appearance (visual, olfactory) 
• Vegetation condition 
• Outlet conditions (problems affecting performance) 
• Structural condition of facility  

 
Other site-specific observations were taken according to the checklists present in Form H. 

2.1 BMPs Evaluated  

Tables 2-1a through 2-1h summarize empirical observation of BMP performance.  Following 
each table, an overall review of each BMP is provided.  More detail on BMP operations is 
available at the following web site: http://www.rbf.com/caltrans/ 

http://www.rbf.com/caltrans/
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2.1.1 Biolfiltration Strip  

Table 2-1a  Comparison of Biofiltration Strips Operational Performance 
Site No. & 

Name 

No. of 
Observed 

Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids 
Deposition/Resuspension Erosion Vegetation Outlet 

Conditions Comments 

112207a 
Carlsbad MS 

(east) 

6 Flow concentrated itself in 
the western half of the 
strip 

Inlet channel 
caused water 
to enter at 
west end 

No notable 
observations 

Solid deposition occurred in 
inlet channel.  Erosion and 
resuspension at strip/IT 
interface 

Erosion 
occurred along 
the west 
interface with 
the IT 

No notable 
observations 

Erosion and 
deposition at 
IT interface 

None 

112207a 
Carlsbad MS 

(west) 

6 There was higher flow 
where the pavement was 
lowest 

Flow entered 
at low spots 

No notable 
observations 

No notable observations No notable 
observations 

No notable 
observations 

Functioned 
as designed 

None 

 

Overall Review 

The BMP at the Carlsbad Maintenance Station uses a treatment train approach with a biofiltration strip and an infiltration trench.  
There are two biofiltration strips at this site.  The eastern strip collects runoff from the eastern half of the maintenance station and 
discharges into the infiltration trench.  The western strip collects runoff from the western half of the maintenance station and 
discharges out of the maintenance station to the access road, Paseo Del Norte.  Major observations noted that the eastern strip inlet 
channel concentrated flow at the western half of its strip.  In addition, erosion and sediment deposition was noted at the discharge 
point of the eastern strip, the interface with the infiltration trench.  Major observations for the western strip noted that minor amounts 
of flow concentrated itself at low spots in the pavement.  However, this channelization did not affect the overall performance of the 
BMP. 
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2.1.2 Biolfiltration Swale 

Table 2-1b  Comparison of Biofiltration Swales Operational Performance 
Site No. & 

Name 

No. of 
Observed 

Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids 
Deposition/Resuspension Erosion Vegetation Outlet 

Conditions Comments 

112205         
SR-78/Melrose 

7 Flow was evenly distributed 
through swale, no 
channelization or ponding 

Trash and 
sediment 
located at 
inlet spreader 

No notable 
observations 

Small amount evident at 
inlet spreader 

No notable 
observations 

North slope in 
good condition 
south slope 
mostly bare 

Outlet pipe 
observed to be 
blocked on 
2/16/00 event 

Weeds 
present at 
inlet 

112206          
I-5/Palomar 

6 Flow was evenly distributed 
through swale, no 
channelization or ponding 

Some flow 
bypassed at 
inlet channel  

No notable 
observations 

No notable observations Erosion 8-10” 
deep in several 
places on FWY 
side before the 
outlet 

No notable 
observations 

Functioned as 
designed 

None 

 

Overall Review 

There are two biofiltration swales located in Caltrans District 11, Melrose and Palomar.  The major observations noted at the Melrose 
swale were that on the February 16, 2000 event, the outlet pipe caused a backwater condition in the swale.  Upon further investigation, 
it was discovered that the pipe was blocked.  Flow measured at the outlet during the March 4-6 event was the result of this backwater 
condition and not from flow through the inlet (see Figure 1-41).  Caltrans Maintenance Department was notified and the outlet pipe 
was cleaned out in early March.  The major observations noted at the Palomar swale were that flow bypassed out of the swale near the 
inlet.  Approximately 20 sandbags were placed near the inlet to alleviate the bypass.  In addition, it was noted that during events with 
large rainfall intensities, water flowed outside of the inlet channel and entered the swale at the inlet swale transition. This water did not 
pass through the sampling point and was therefore not sampled.  Excessive erosion was also noted along the eastern edge of the 
Palomar swale near the outlet.  This side slope received direct sheet flow from I-5 and the velocity of the runoff caused erosive 
conditions.  This direct sheet flow was also not sampled, as it did not pass through the inlet sampling point. 
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2.1.3 Extended Detention Basin 

Table 2-1c  Comparison of Extended Detention Basins Operational Performance 
Site No. & 

Name 

No. of 
Observed 

Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids Deposition/ 
Resuspension Erosion Vegetation Outlet 

Conditions Comments 

111101          
I-5/SR-56 

7 Water pools at inlet rip-rap 
and berm rip-rap, trash 
holds at berm. 

Standing 
water present 

No notable 
observations 

No notable 
observations 

No notable 
observations 

Hydroseed began to 
sprout in late 
February, west side 
slope still bare 

Flow over 
standpipe 
occurred on 
3/5/00 event 

Frogs 
common in 
rip-rap 

111102          
I-15/SR-78 

7 Functioned as designed Functioned as 
designed 

Same inlet and 
outlet 
turbidity 

No notable 
observations 

No notable 
observations 

No notable 
observations 

No notable 
observations 

Inlet 
concrete 
transition 
small breaks 

111105          
I-5/Manchester 

6 Functioned as designed Functioned as 
designed 

No notable 
observations 

Solid deposition at 
inlet concrete apron 

Erosion around 
concrete wall at 
inlet 

Hydroseed sprouted 
in basin floor, 
somewhat bare on 
slopes 

Very slight 
leak in canal 
gate 

None 

 

Overall Review 

There are three EDBs located in Caltrans District 11, I-5/SR-56, I-15/SR-78, and I-5/Manchester.  The major observation at I-5/SR-56 
was that water flowed over the outlet riser at approximately 10:30 on the March 5, 2000 event.  Water continued to discharge through 
the outlet pipe and no flow was observed through the emergency weir.  The I-15/SR-78 EDB functioned as designed with very small 
breaks in the inlet concrete transition to the basin.  The I-5/Manchester EDB functioned as designed with minor amounts of erosion at 
the inlet and a very slight leak in the canal gate at the outlet.  Suspected irrigation contributed runoff to the influent at Manchester 
EDB during the February 20, 2000 event (refer to Figure 1-23).  This information was observed with the monitoring equipment.  On a 
few other occasions, flow with no precipitation was observed at Manchester influent and effluent in the data logger files. 
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2.1.4 Infiltration Basin 

Table 2-1d  Comparison of Infiltration Basins Operational Performance 
Site No. & 

Name 

No. of 
Observed 

Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids 
Deposition/Resuspension Erosion Vegetation Infiltration 

Conditions Comments 

111103         
La Costa (w) 

6 After 2/20/00 event basin 
overflowed onto access 
road 

Functioned as 
designed 

No notable 
observations 

No notable observations No notable 
observations 

Woody 
wetland 
vegetation 
present 

Site does not 
appear to 
infiltrate at 
design rate 

None 

 

Overall Review 

The infiltration basin at I-5/La Costa (west) was re-instrumented with monitoring equipment in early January and empirical 
observations were first taken on January 25, 2000.  The basin overflowed on the February 20, 2000 event, covering parts of the access 
road.  At the end of the February 20 event the basin staff gauge read approximately 2.9’.  Refer toFigure 2-1 on the following page for 
more detail on basin stage throughout the 1999/2000 wet season. 
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Figure 2-1 La Costa Infiltration Basin Stage for the 1999/2000 Wet Season 

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

1/2
0/0

0
1/2

5/0
0

1/2
6/0

0
1/3

1/0
0

2/8
/00

2/1
4/0

0
2/1

6/0
0

2/1
7/0

0
2/1

8/0
0

2/1
8/0

0
2/1

9/0
0

2/2
0/0

0
2/2

0/0
0

2/2
1/0

0
2/2

2/0
0

2/2
3/0

0
2/2

3/0
0

3/1
/00

3/4
/00

3/5
/00

3/6
/00

3/6
/00

3/7
/00

3/8
/00

3/9
/00

3/9
/00

3/1
0/0

0
3/1

1/0
0

3/1
1/0

0
3/1

2/0
0

3/1
3/0

0
3/1

3/0
0

3/1
4/0

0
3/2

1/0
0

3/2
9/0

0
4/6

/00
4/1

4/0
0

4/1
7/0

0
4/1

8/0
0

4/1
9/0

0
4/2

5/0
0

Date

B
as

in
 S

ta
g

e 
(f

t)

1/25/00 Event

2/16/00 Event

2/20/00 Event

2/23/00 Event 3/5/00 Event

 4/17/00 Event



BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 11 
August 2000 

 

D-11 2-7 

 

2.1.5 Infiltration Trench 

Table 2-1e  Comparison of Infiltration Trenches Operational Performance 
Site No. & 

Name 

No. of 
Observed 

Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids 
Deposition/Resuspension 

Infiltration 
Medium Overflow Conditions Comments 

112207b 
Carlsbad MS 

6 Bypass was observed from 
the trench during the 
2/20/2000 event 

Erosion noted 
between 
strip/IT 
interface 

No notable 
observations 

Erosion and solid deposition 
noted between strip/IT 
interface 

Infiltrates at 
rate slower than 
the designed 
rate 

Bypass was observed from 
the trench during the 
2/20/2000 event 

None 

 

Overall Review 

The BMP at the Carlsbad Maintenance Station uses a treatment train approach with a biofiltration strip and an infiltration trench.  For 
empirical observations regarding the biofiltration strips,  refer to section 2.1.1 page 2-2.  The major observation of the infiltration 
trench was that bypass occurred on the February 20, 2000 event.  The field crews recorded a maximum stage on February 21 in the 
observation well of 13.977 ft.  Figure 2-2 on the following page provides more detail on stage in the observation well throughout the 
1999/2000 wet season.  Erosion and solids deposition was also noted on the interface between the biofiltration strip and the infiltration 
trench.  This erosion began at the last 8’ of the strip interface and the top of the trench near the interface was covered with 1 to 2 
inches of sediment. 
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Figure 2-2 Carlsbad MS Trench Observation Well Stage for the 1999/2000 Wet Season 
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2.1.6 Media Filter- Sand 

Table 2-1f  Comparison of Media Filter - Sand Operational Performance 
Site No. & 

Name 

No. of 
Observed 

Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids 
Deposition/Resuspension Erosion Media 

Conditions 
Outlet 

Conditions Comments 

112202 
Escondido MS 

7 Functioned as designed Functioned 
as designed 

No notable 
observations 

No notable observations NA No notable 
observations 

Functioned 
as designed 

None 

112203          
La Costa P&R 

6 Standing water remained in 
pre-sedimentation basin for 
>72 hours  

Functioned 
as designed 

No notable 
observations 

Resuspension observed at 
inlet to pre-sedimentation 
chamber 

No notable 
observations 

Water pools at 
eastern end 

Functioned 
as designed 

None 

112204          
I5/SR78 P&R 

7 Functioned as designed Functioned 
as designed 

No notable 
observations 

Deposition evident at inlet 
pipe 

Functioned as 
designed 

No notable 
observations 

Functioned 
as designed 

Trash in 
pre-sed 
chamber 

 

Overall Review 

There are three sand filters located in Caltrans District 11, a Delaware type located at Escondido MS and two Austin types located at 
La Costa Park and Ride and I-5/SR-78 Park and Ride.  The Delaware type sand filter at Escondido MS functioned as designed.  The 
major observation at the La Costa P&R Austin type sand filter was that the pre-sedimentation chamber retained standing water for 
greater than 72 hours.  Field crews were required to unplug drain holes after every storm event during the 1999/2000 wet season.  The 
Austin type sand Filter at I-5/SR-78 P&R had sediment deposition at the inlet pipe and larger than normal trash and debris in the pre-
sedimentation chamber.  
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2.1.7 StormFilter  

Table 2-1g  Comparison of StormFilter  Operational Performance 
Site No. & Name No. of 

Observed 
Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water 
Quality 

Solids 
Deposition/Resuspension 

Treatment 
Medium 

Condition 

Outlet Conditions Comments 

112201        
Kearny Mesa MS 

7 All three media vaults 
observed to have water 
present during 3/5/00 
event and 4/17/00 event. 

Functioned 
as designed 

No notable 
observations 

Minor deposition evident in the 
inlet pipe and the media vaults 

Functioned as 
designed 

No bypassed observed, 
Functioned as designed 

None 

 

Overall Review 

The StormFilter  at the Kearny Mesa Maintenance Station functioned as designed throughout the 1999/2000 wet season.  Minor 
observations at Kearny Mesa were that all three media vaults held water during the March 5, 2000 and April 17,2000 events.  The first 
vault held 24 inches, the second 14 inches and the third 5 inches during the March 25, 2000 event.  During the April 17, 2000 event, 
the first vault held 20 inches, the second 4 inches and the third 1-inch.  No bypass through the system was ever observed.  There was 
sediment deposition evident in the inlet pipe and the first media chamber where approximately 0 – 2 inches were deposited, less was 
noted in the second and third media chambers.   
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2.1.8 Wet Basin 

Table 2-1h  Comparison of Wet Basins Operational Performance 
Site No. & 

Name 
No. of 

Observed 
Events 

Hydrologic/Hydraulic 
Characteristics 

Inlet 
Conditions 

Water Quality Solids 
Deposition/Resuspension 

Erosion Vegetation Outlet 
Conditions 

Comments 

111104          
La Costa (se) 

7 Canal gate did not seal on 
1/25/00 to close pipe from 
trapezoidal channel 

No notable 
observations 

No notable 
observations 

No notable observations No notable 
observations 

Good growth Functioned as 
designed 

None 

 

Overall Review 

The major observation at the La Costa wet basin was that the constructed canal gate, which closes the 6-inch pipe from the trapezoidal 
channel to the wet basin, did not seal properly on the January 25, 2000 event.  Therefore, additional water from the trapezoidal 
channel leaked into the wet basin.  This leakage can graphically be seen in the La Costa hydrograph for the January 25 event, Figure 
1-10. During the February 16, 2000 event, field crews attempted to seal the pipe using plastic bags and sandbags and minor leakage 
was observed.  A 6-inch plumber’s test plug was installed to close the 6-inch pipe after the February 16 event.  
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3.03.03.03.0    BMP AND SITE MAINTENBMP AND SITE MAINTENBMP AND SITE MAINTENBMP AND SITE MAINTENANCEANCEANCEANCE    

The primary objective of BMP maintenance is to ensure that each site is properly maintained to 
achieve optimum performance.  Preventive and corrective maintenance measures were 
undertaken during the 1999/2000-year in accordance with the OMM Plan and the Maintenance 
Indicator Document (MID).  These measures included: 

• Removal of standing water. 
• Sediment erosion control and removal. 
• Structural integrity. 
• Landscape management. 
• Graffiti removal. 
• Trash and debris removal. 
• General facility maintenance. 
 
Regularly scheduled maintenance inspections were conducted monthly, with weekly surveys 
being performed during extended periods of wet weather.  Maintenance visits were also 
conducted after each large storm event (greater that 0.5 inches).  During the visits, maintenance 
observations and needs were documented on the “BMP Site Inspection Checklist” (Form C of 
the OMM Volume II Field Guidance Notebooks).  Based on this documentation, any immediate 
maintenance needs were arranged 

3.1 Summary of Inspection and Maintenance Activities 

The following sections describe maintenance activities performed at each BMP site from June 
1999 through April2000.  A comparison of maintenance needs and frequencies required at each 
BMP is graphically shown in Figures 3-1a through 3-1g.  More detail on BMP maintenance is 
available at the following web site: http://www.rbf.com/caltrans/.  As maintenance frequency is 
sometimes a function of how long a BMP has been operational, Table 3-1 provides a list of the 
BMPs in District 11 and the date that each BMP became operational. 

Table 3-1 District 11 BMP Operational Dates 
Site ID. BMP Location BMP Type  Operation Date 

111101 I-5/SR-56 Extended Detention Basin 1/24/99 
111102 I-15/SR-78 Extended Detention Basin 1/24/99 
111103 I-5/La Costa Ave (W) Infiltration Basin 1/24/99 
111104 I-5/La Costa Ave (SE) Wet Basin 10/1/99 
111105 I-5/Manchester Ave Extended Detention Basin 10/1/99 
112201 Kearny Mesa MS Media Filter StormFilter  10/1/99 
112202 Escondido MS Media Filter Sand Delaware 2/16/99 
112203 I-5/La Costa Ave Park & Ride Media Filter Sand Austin 2/16/99 
112204 I-5/SR-78 Park & Ride Media Filter Sand Austin 2/26/99 
112205 SR-78/Melrose Dr Biofiltration Swale 3/1/99 
112206 I-5/Palomar Airport Rd Biofiltration Swale 10/1/99 
112207 Carlsbad MS Bio-strip / Infiltration Trench 10/1/99 

http://www.rbf.com/caltrans/
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3.1.1 Biolfiltration Strip  

Figure 3-1a Frequency of Maintenance Activities at a Biofiltration Strip 

 

Overall Review 

The most common maintenance activity at a biofiltration strip was irrigation.  Irrigation of the 
Carlsbad MS strip usually required 1.5 man-hours per visit (refer to above graph).  Weeding was 
the second most common maintenance activity at a biofiltration strip, which on average required 
11.75 man-hours per visit.  Structural repairs at this location included caulking the level spreader 
strip, constructing a rabbit fence, and creating a concrete diversion to eliminate bypass on the 
western strip. 
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3.1.2 Biolfiltration Swale 

Figure 3-1b Frequency of Maintenance Activities at a Biofiltration Swale 

Overall Review 

The most common maintenance activity at the Melrose biofiltration swale was irrigation, which 
usually required 2.5 man-hours per visit (refer to above graph).  No irrigation site visits were 
made at the Palomar biofiltration swale because the swale was irrigated with an automatic 
irrigation system that was in place from an on-going plant establishment project near Cannon 
Road.  Weeding was the second most common maintenance activity at the biofiltration swales, 
which on average required 7.25 man-hours per visit at Melrose and 9.25 man-hours per visit at 
Palomar.  Structural repairs at Melrose included removal of the irrigation system and an old 
monitoring pad.  Structural repairs at Palomar included sand bagging at the inlet to eliminate 
bypass and removal of the irrigation system. 
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3.1.3 Extended Detention Basin 
 

Figure 3-1c Frequency of Maintenance Activities at an Extended Detention Basin 

 

Overall Review 
The most common maintenance activity at an extended detention basin (EDB) was pulling weeds 
and woody wetland vegetation.  This activity was most common at the I-5/SR-56 EDB, where 
woody wetland vegetation often took residence in the inlet rip-rap. The pulling of weeds and 
woody vegetation typically took 1.5 man-hours per visit (refer to above graph).  Trash and debris 
removal was also common at EDBs.  The largest maintenance activity in terms of man-hours per 
visit at the EDBs was scarifying and hydroseeding at I-5/SR-56 and Manchester, which averaged 
33.0 man-hours per visit.  Structural repairs at I-5/SR-56 EDB included the installation of a 
rabbit fence. 
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3.1.4 Infiltration Basin / Infiltration Trench 

Figure 3-1d Frequency of Maintenance Activities at an Infiltration Basin / Trench 

 

Overall Review 
The most common maintenance activity at an infiltration basin was pulling woody wetland 
vegetation.  This activity typically took 2.25 man-hours per visit (refer to above graph).  The 
infiltration trench did not have woody wetland vegetation because of its gravel lining.  
Maintenance activities at the infiltration trench were minimal and consisted primarily of 
removing debris and trash. 
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3.1.5 Media Filter- Sand 

Figure 3-1e Frequency of Maintenance Activities at a Sand Filter 

 

Overall Review 

The most common maintenance activity at all the sand filters was trash and debris removal, 
which typically took 0.25 man-hours per visit or 15 minutes (refer to above graph).  Maintenance 
crews at the La Costa P&R continually had to de-water the pre-sedimentation chamber after each 
storm event.  Drain plugs were initially constructed and last year weep holes were drilled into 
these drain plugs to facilitate de-watering.  However, these weep holes became blocked with 
organic debris during storm events and approximately 1.5 inches of standing water would remain 
in the pre-sedimentation chamber.  Cleaning out the weep holes typically required 0.5 man-hours 
per visit. Media maintenance at the La Costa P&R included grading the sand, while structural 
repairs at the Escondido MS involved fixing a handle on one of the basin covers. In addition, a 
bird deterrent net was installed at La Costa P&R and at 78/5 P&R to prevent birds from nesting 
in the sand filters. 
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3.1.6 StormFilter  

Figure 3-1f  Frequency of Maintenance Activities at a StormFilter  

 

Overall Review 

The major maintenance activity at a StormFilter  unit was the “seasoning” of media vaults #2 
and #3, which occurred on January 11.  The vaults were filled with potable water until the 
canister ball valves engaged and the vaults began to discharge.  The vaults were then allowed to 
completely drain.  Each vault was filled and drained three times.  The “seasoning” took 
approximately 16 man-hours per visit.  Additional major and minor maintenance inspections 
were performed at the StormFilter , per the MID and the manufacturer’s suggestions.    
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3.1.7 Wet Basin 

Figure 3-1g Frequency of Maintenance Activities at a Wet Basin 

 

Overall Review 

The most common maintenance activity at a wet basin involved weeding and woody vegetation 
removal, which on average took 10 man-hours per visit.  Vector actions at the wet basin included 
deploying Mylar strips for bird deterrence, per the MID. 
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4.04.04.04.0    COST SUMMARYCOST SUMMARYCOST SUMMARYCOST SUMMARY    

Cost summaries for maintenance of the BMPs during the 1999/2000-year are provided in 
the following spreadsheets.  Individual summaries are given for the 12 site locations in 
District 11 that were operational for the 1999/2000-year.  These 12 sites represented 9 
different BMP designs: extended detention basins, infiltration basins, wet basins, 
perlite/zeolite media filters, sand filters type I, sand filters type II, biofiltration swales, 
biofiltration strips, and infiltration trenches. Included in this spreadsheet are the man-
hours and generic rates associated with 5 different maintenance tasks: administration, 
operation, maintenance, vectors control, and direct costs.  It should be noted that these 
cost summaries are preliminary and are subject to future change. 

 
 
 
 
 



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-5/SR-56

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate

TOTAL $

Administration
General program support/Follow-up 3.0 7.8 1.5 1.0 1.0 2.0 1.4 17.7 $120 2,118$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 1.5 3.0 1.0 1.0 1.0 1.0 1.0 9.5 $87 827$              
Unscheduled events 0.0 0.0 0.0 1.0 0.0 0.0 0.0 1.0 $87 87$                

Monthly Subtotal (hours) 4.5 10.8 2.5 3.0 2.0 3.0 2.4 0.0 0.0 0.0 0.0 0.0 28.2
Monthly Subtotal ($) $491 $1,191 $267 $294 $207 $327 $255 $0 $0 $0 $0 $0 $3,032

Task Subtotal = $3,032

Operation
Wet season inspections 1.0 1.0 1.0 1.0 2.0 1.0 1.0 8.0 $55 440$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 1.0 1.0 1.0 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 8.0
Monthly Subtotal ($) $55 $55 $55 $55 $110 $55 $55 $0 $0 $0 $0 $0 $440

Task Subtotal = $440

Maintenance
Scheduled maintenance 0.0 2.0 0.0 2.0 0.0 0.0 0.0 4.0 $55 220$              
Unscheduled maintenance 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 $55 55$                
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $23 -$                  
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Vegetation Consultant 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.8 $85 71$                
Native Landscape 0.0 33.0 0.0 0.0 0.0 0.0 0.0 33.0 $28 924$              
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 1.0 35.8 0.0 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 38.8
Monthly Subtotal ($) $55 $1,105 $0 $110 $0 $0 $0 $0 $0 $0 $0 $0 $1,270

Task Subtotal = $1,270

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 2.0 2.0 3.0 4.0 3.0 3.0 3.0 20.0 $55 1,100$           

Monthly Subtotal (hours) 2.5 2.1 3.1 4.1 3.1 3.1 3.1 0.0 0.0 0.0 0.0 0.0 21.1
Monthly Subtotal ($) $154 $119 $174 $229 $174 $174 $174 $0 $0 $0 $0 $0 $1,196

Task Subtotal = $1,196

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       116$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          1$         -$          -$          -$          -$          -$          1$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$    -$          -$          -$          -$          -$          -$          1$               
Hydroseed -$          673$     -$          -$          -$          -$          -$          673$           

Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Monthly Subtotal 55$       690$     11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          814$           

MONTHLY TOTAL $809 $3,159 $507 $693 $509 $577 $497 $0 $0 $0 $0 $0 1999/2000 TOTAL = $6,751

SITE NO.  111101 BMP TYPE:  Extended Detention Basin CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-15/SR-78

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate

TOTAL $

Administration
General program support/Follow-up 1.0 2.0 1.0 1.0 1.0 2.0 1.4 9.4 $120 1,128$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 1.5 1.5 1.5 1.0 1.0 1.0 1.0 8.5 $87 740$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 2.5 3.5 2.5 2.0 2.0 3.0 2.4 0.0 0.0 0.0 0.0 0.0 17.9
Monthly Subtotal ($) $251 $371 $251 $207 $207 $327 $255 $0 $0 $0 $0 $0 $1,868

Task Subtotal = $1,868

Operation
Wet season inspections 1.0 0.5 0.5 1.0 2.0 1.0 1.0 7.0 $55 385$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 1.0 0.5 0.5 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 7.0
Monthly Subtotal ($) $55 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $385

Task Subtotal = $385

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $23 -$                  
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Vegetation Consultant 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 0.8 0.5 0.5 1.0 1.0 1.0 1.0 5.8 $55 319$              

Monthly Subtotal (hours) 1.3 0.6 0.6 1.1 1.1 1.1 1.1 0.0 0.0 0.0 0.0 0.0 6.9
Monthly Subtotal ($) $88 $36 $36 $64 $64 $64 $64 $0 $0 $0 $0 $0 $415

Task Subtotal = $415

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          1$         -$          -$          -$          -$          -$          1$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$    -$          -$          -$          -$          -$          -$          1$               
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                

Monthly Subtotal 55$       17$       11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          141$           

MONTHLY TOTAL $448 $451 $325 $331 $399 $467 $387 $0 $0 $0 $0 $0 1999/2000 TOTAL = $2,809

SITE NO.  111102 BMP TYPE:  Extended Detention Basin CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-5/La Costa Avenue (west)

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 0.5 0.0 0.0 1.0 1.0 6.0 1.4 9.9 $120 1,188$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 0.0 0.0 0.0 0.5 1.0 1.0 2.0 4.5 $87 392$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 0.5 0.0 0.0 1.5 2.0 7.0 3.4 0.0 0.0 0.0 0.0 0.0 14.4
Monthly Subtotal ($) $60 $0 $0 $164 $207 $807 $342 $0 $0 $0 $0 $0 $1,580

Task Subtotal = $1,580

Operation
Wet season inspections 0.0 0.0 0.0 1.0 2.0 1.0 1.0 5.0 $55 275$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 5.0
Monthly Subtotal ($) $0 $0 $0 $55 $110 $55 $55 $0 $0 $0 $0 $0 $275

Task Subtotal = $275

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 18.0 18.0 $55 990$              
Unscheduled maintenance 8.0 0.0 0.0 0.0 8.0 0.0 5.0 21.0 $55 1,155$           
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $24 -$                  
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 8.0 0.0 0.0 0.0 8.0 0.0 23.0 0.0 0.0 0.0 0.0 0.0 39.0
Monthly Subtotal ($) $440 $0 $0 $0 $440 $0 $1,265 $0 $0 $0 $0 $0 $2,145

Task Subtotal = $2,145

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 2.0 1.0 1.0 2.0 2.0 2.0 2.0 12.0 $55 660$              

Monthly Subtotal (hours) 2.5 1.1 1.1 2.1 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 13.1
Monthly Subtotal ($) $154 $64 $64 $119 $119 $119 $119 $0 $0 $0 $0 $0 $756

Task Subtotal = $756

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging -$          -$          -$          -$          -$          -$          -$          -$                
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease -$          -$          -$          5$         9$         22$       13$       48$             

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          -$          -$          -$          -$          -$          -$                

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax -$          -$          -$          -$          -$          -$          -$          -$                
Bird Deterrent Net Frame -$          -$          -$          -$          -$          -$          151$     151$           

Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Monthly Subtotal -$          -$          -$          5$         19$       22$       164$     -$          -$          -$          -$          -$          209$           

MONTHLY TOTAL $654 $64 $64 $342 $894 $1,002 $1,945 $0 $0 $0 $0 $0 1999/2000 TOTAL = $4,965

SITE NO.  111103 BMP TYPE:  Infiltration Basin CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-5/La Costa Avenue (southeast)
 

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 10.0 4.0 1.0 1.0 1.0 2.0 1.4 20.4 $120 2,448$          
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $87 -$                 
Travel 0.5 0.8 1.0 0.5 1.0 1.0 1.0 5.75 $87 500$            
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $87 -$                 

Monthly Subtotal (hours) 10.5 4.75 2 1.5 2 3 2.4 0 0 0 0 0 26.15
Monthly Subtotal ($) $1,244 $545 $207 $164 $207 $327 $255 $0 $0 $0 $0 $0 $2,948

Task Subtotal = $2,948

Operation
Wet season inspections 0.5 0.5 0.5 1.0 2.0 1.0 1.0 6.5 $55 358$            
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                 
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $60 -$                 

Monthly Subtotal (hours) 0.5 0.5 0.5 1 2 1 1 0 0 0 0 0 6.5
Monthly Subtotal ($) $28 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $358

Task Subtotal = $358

Maintenance
Scheduled maintenance 0.0 0.0 6.0 4.0 0.0 10.0 0.0 20 $55 1,100$          
Unscheduled maintenance 0.0 0.0 0.0 0.0 8.0 2.0 1.5 11.5 $55 633$            
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                 
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                 
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 
Vegetation Consultant 0.0 5.0 3.5 3.0 0.0 2.0 2.0 15.5 $85 1,318$          
Native Landscape, Inc. 30.0 20.0 0.0 0.0 0.0 0.0 0.0 50 $28 1,400$          
Irrigation Tech 0.0 7.0 0.0 0.0 0.0 0.0 1.5 8.5 $53 451$            
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 

Monthly Subtotal (hours) 30 32 9.5 7 8 14 5 0 0 0 0 0 105.5
Monthly Subtotal ($) $840 $1,356 $628 $475 $440 $830 $332 $0 $0 $0 $0 $0 $4,901

Task Subtotal = $4,901

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$              
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $65 -$                 
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                 
VCD efforts (contracted) 3.0 1.0 1.0 3.0 3.0 3.0 3.0 17 $55 935$            

Monthly Subtotal (hours) 3.5 1.1 1.1 3.1 3.1 3.1 3.1 0 0 0 0 0 18.1
Monthly Subtotal ($) $209 $64 $64 $174 $174 $174 $174 $0 $0 $0 $0 $0 $1,031

Task Subtotal = $1,031

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                 

Monthly Subtotal (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$         -$         -$         -$         -$         -$         -$         -$              

Reproduction -$         -$         -$         -$         10$      -$         -$         10$            
Postage/FedEx -$         -$         -$         -$         -$         -$         -$         -$              

Lodging 15$      -$         -$         -$         -$         -$         -$         15$            
Per Diem -$         -$         -$         -$         -$         -$         -$         -$              

Incidentals -$         -$         -$         -$         -$         -$         -$         -$              
Vehicle Rental/Lease 40$      16$      11$      5$        9$        22$      13$      115$          

Airfare -$         -$         -$         -$         -$         -$         -$         -$              
Field Supp./Expendables -$         1$        -$         -$         -$         45$      59$      105$          

Equipment Rental -$         -$         -$         -$         -$         -$         -$         -$              
Sediment Analyses -$         -$         -$         -$         -$         -$         -$         -$              
Sediment Disposal -$         -$         -$         -$         -$         -$         -$         -$              

Fax 0.50$   -$         -$         -$         -$         -$         -$         1$             
Irrigation Materials -$         -$         -$         -$         -$         -$         -$         -$              
Other Direct Costs -$         -$         -$         -$         -$         -$         -$         -$              

Monthly Subtotal 55$      17$      11$      5$        19$      67$      72$      -$         -$         -$         -$         -$         246$          

MONTHLY TOTAL $2,375 $2,009 $937 $872 $949 $1,453 $888 $0 $0 $0 $0 $0 1999/2000 TOTAL = $9,483

SITE NO.  111104 BMP TYPE:  Wet Basin CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-5/Manchester Avenue

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate

TOTAL $

Administration
General program support/Follow-up 6.0 7.8 1.0 1.0 1.0 2.0 1.4 20.15 $120 2,418$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $87 -$                  
Travel 0.8 1.0 0.5 0.5 1.0 1.0 1.0 5.75 $87 500$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $87 -$                  

Monthly Subtotal (hours) 6.75 8.75 1.5 1.5 2 3 2.4 0 0 0 0 0 25.9
Monthly Subtotal ($) $785 $1,017 $164 $164 $207 $327 $255 $0 $0 $0 $0 $0 $2,918

Task Subtotal = $2,918

Operation
Wet season inspections 0.5 0.5 0.5 1.0 2.0 1.0 1.0 6.5 $55 358$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $60 -$                  

Monthly Subtotal (hours) 0.5 0.5 0.5 1 2 1 1 0 0 0 0 0 6.5
Monthly Subtotal ($) $28 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $358

Task Subtotal = $358

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Landscape Maintenance Contractor 2.0 0.0 0.0 0.0 0.0 0.0 0.0 2 $24 49$                
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Native Landscape 0.0 8.0 0.0 0.0 0.0 0.0 0.0 8 $28 224$              
Vegetation Consultant 0.0 0.8 0.0 0.0 0.0 0.0 0.0 0.83 $85 71$                
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  

Monthly Subtotal (hours) 2 8.83 0 0 0 0 0 0 0 0 0 0 10.83
Monthly Subtotal ($) $49 $295 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $343

Task Subtotal = $343

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
VCD efforts (contracted) 1.0 0.5 0.5 1.0 1.0 1.0 1.0 6 $55 330$              

Monthly Subtotal (hours) 1.5 0.6 0.6 1.1 1.1 1.1 1.1 0 0 0 0 0 7.1
Monthly Subtotal ($) $99 $36 $36 $64 $64 $64 $64 $0 $0 $0 $0 $0 $426

Task Subtotal = $426

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  

Monthly Subtotal (hours) 0 0 0 0 0 0 0 0 0 0 0 0 0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          1$         -$          -$          -$          -$          -$          1$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$    -$          -$          -$          -$          -$          -$          1$               
Hydroseed -$          449$     -$          -$          -$          -$          -$          449$           

Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Monthly Subtotal 55$       466$     11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          590$           

MONTHLY TOTAL $1,015 $1,841 $238 $287 $399 $467 $387 $0 $0 $0 $0 $0 1999/2000 TOTAL = $4,635

SITE NO.  111105 BMP TYPE:  Extended Detention Basin CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  Kearny Mesa Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 1.0 1.5 1.0 1.0 1.0 2.0 1.4 8.9 $120 1,068$          
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                 
Travel 1.5 1.5 1.5 0.5 1.0 1.0 1.0 8.0 $87 696$            
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                 

Monthly Subtotal (hours) 2.5 3.0 2.5 1.5 2.0 3.0 2.4 0.0 0.0 0.0 0.0 0.0 16.9
Monthly Subtotal ($) $251 $311 $251 $164 $207 $327 $255 $0 $0 $0 $0 $0 $1,764

Task Subtotal = $1,764

Operation
Wet season inspections 1.0 1.0 1.0 1.0 2.0 1.0 1.0 8.0 $55 440$            
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                 

Monthly Subtotal (hours) 1.0 1.0 1.0 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 8.0
Monthly Subtotal ($) $55 $55 $55 $55 $110 $55 $55 $0 $0 $0 $0 $0 $440

Task Subtotal = $440

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Unscheduled maintenance 0.0 0.0 0.0 16.0 0.0 0.0 0.0 16.0 $55 880$            
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 

Monthly Subtotal (hours) 0.0 0.0 0.0 16.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16.0
Monthly Subtotal ($) $0 $0 $0 $880 $0 $0 $0 $0 $0 $0 $0 $0 $880

Task Subtotal = $880

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$              
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                 
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
VCD efforts (contracted) 2.0 1.0 1.0 2.0 2.0 2.0 2.0 12.0 $55 660$            

Monthly Subtotal (hours) 2.5 1.1 1.1 2.1 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 13.1
Monthly Subtotal ($) $154 $64 $64 $119 $119 $119 $119 $0 $0 $0 $0 $0 $756

Task Subtotal = $756

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$         -$         -$         -$         -$         -$         -$         -$              

Reproduction -$         -$         -$         -$         10$      -$         -$         10$            
Postage/FedEx -$         -$         -$         -$         -$         -$         -$         -$              

Lodging 15$      -$         -$         -$         -$         -$         -$         15$            
Per Diem -$         -$         -$         -$         -$         -$         -$         -$              

Incidentals -$         -$         -$         -$         -$         -$         -$         -$              
Vehicle Rental/Lease 40$      16$      11$      5$        9$        22$      13$      115$          

Airfare -$         -$         -$         -$         -$         -$         -$         -$              
Field Supp./Expendables -$         1$        -$         -$         -$         -$         -$         1$             

Equipment Rental -$         -$         -$         -$         -$         -$         -$         -$              
Sediment Analyses -$         -$         -$         -$         -$         -$         -$         -$              
Sediment Disposal -$         -$         -$         -$         -$         -$         -$         -$              

Fax 0.50$   -$         -$         -$         -$         -$         -$         1$             
Other Direct Costs -$         -$         -$         -$         -$         -$         -$         -$              
Other Direct Costs -$         -$         -$         -$         -$         -$         -$         -$              

Monthly Subtotal 55$      17$      11$      5$        19$      22$      13$      -$         -$         -$         -$         -$         141$          

MONTHLY TOTAL $514 $446 $380 $1,222 $454 $522 $442 $0 $0 $0 $0 $0 1999/2000 TOTAL = $3,981

SITE NO.  112201 BMP TYPE:  StormFilter (Perlite/Zeolite) CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  Escondido Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 2.0 1.5 1.0 1.0 1.0 2.0 1.4 9.9 $120 1,188$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 1.0 1.0 1.0 0.5 1.0 1.0 1.0 6.5 $87 566$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 3.0 2.5 2.0 1.5 2.0 3.0 2.4 0.0 0.0 0.0 0.0 0.0 16.4
Monthly Subtotal ($) $327 $267 $207 $164 $207 $327 $255 $0 $0 $0 $0 $0 $1,754

Task Subtotal = $1,754

Operation
Wet season inspections 0.8 1.0 0.5 1.0 2.0 1.0 1.0 7.3 $55 399$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 0.8 1.0 0.5 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 7.3
Monthly Subtotal ($) $41 $55 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $399

Task Subtotal = $399

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Task Subtotal = $0

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 2.0 1.0 1.0 2.0 2.0 2.0 2.0 12.0 $55 660$              

Monthly Subtotal (hours) 2.5 1.1 1.1 2.1 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 13.1
Monthly Subtotal ($) $154 $64 $64 $119 $119 $119 $119 $0 $0 $0 $0 $0 $756

Task Subtotal = $756

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          1$         -$          -$          -$          -$          -$          1$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$     -$          -$          -$          -$          -$          -$          1$               
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                

Monthly Subtotal 55$       17$       11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          141$           

MONTHLY TOTAL $577 $403 $309 $342 $454 $522 $442 $0 $0 $0 $0 $0 1999/2000 TOTAL = $3,049

SITE NO.  112202 BMP TYPE: Media Filter (Sand Filter Type II) CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-5/La Costa Avenue Park & Ride

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 2.0 1.5 1.0 1.0 1.0 2.0 1.4 9.9 $120 1,188$          
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                 
Travel 0.5 0.5 0.5 0.3 0.8 0.8 1.0 4.3 $87 370$            
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                 

Monthly Subtotal (hours) 2.5 2.0 1.5 1.3 1.8 2.8 2.4 0.0 0.0 0.0 0.0 0.0 14.2
Monthly Subtotal ($) $284 $224 $164 $142 $185 $305 $255 $0 $0 $0 $0 $0 $1,558

Task Subtotal = $1,558

Operation
Wet season inspections 0.5 0.5 0.5 1.0 2.0 1.0 1.0 6.5 $55 358$            
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                 

Monthly Subtotal (hours) 0.5 0.5 0.5 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 6.5
Monthly Subtotal ($) $28 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $358

Task Subtotal = $358

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 3.0 3.0 $55 165$            
Unscheduled maintenance 0.0 0.0 0.0 2.0 4.0 1.0 1.3 8.3 $55 454$            
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 

Monthly Subtotal (hours) 0.0 0.0 0.0 2.0 4.0 1.0 4.3 0.0 0.0 0.0 0.0 0.0 11.3
Monthly Subtotal ($) $0 $0 $0 $110 $220 $55 $234 $0 $0 $0 $0 $0 $619

Task Subtotal = $619

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$              
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                 
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                 
VCD efforts (contracted) 2.0 1.0 1.0 3.0 3.0 3.0 3.0 16.0 $55 880$            

Monthly Subtotal (hours) 2.5 1.1 1.1 3.1 3.1 3.1 3.1 0.0 0.0 0.0 0.0 0.0 17.1
Monthly Subtotal ($) $154 $64 $64 $174 $174 $174 $174 $0 $0 $0 $0 $0 $976

Task Subtotal = $976

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                 

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$         -$         -$         -$         -$         -$         -$         -$              

Reproduction -$         -$         -$         -$         10$      -$         -$         10$            
Postage/FedEx -$         -$         -$         -$         -$         -$         -$         -$              

Lodging 15$      -$         -$         -$         -$         -$         -$         15$            
Per Diem -$         -$         -$         -$         -$         -$         -$         -$              

Incidentals -$         -$         -$         -$         -$         -$         -$         -$              
Vehicle Rental/Lease 40$      16$      11$      5$        9$        22$      13$      115$          

Airfare -$         -$         -$         -$         -$         -$         -$         -$              
Field Supp./Expendables -$         1$        -$         -$         -$         -$         -$         1$             

Equipment Rental -$         -$         -$         -$         -$         -$         -$         -$              
Sediment Analyses -$         -$         -$         -$         -$         -$         -$         -$              
Sediment Disposal -$         -$         -$         -$         -$         -$         -$         -$              

Fax 0.50$   -$         -$         -$         -$         -$         -$         1$             
Other Direct Costs -$         -$         -$         -$         -$         -$         -$         -$              
Other Direct Costs -$         -$         -$         -$         -$         -$         -$         -$              

Monthly Subtotal 55$      17$      11$      5$        19$      22$      13$      -$         -$         -$         -$         -$         141$          

MONTHLY TOTAL $520 $332 $266 $486 $707 $611 $730 $0 $0 $0 $0 $0 1999/2000 TOTAL = $3,651

SITE NO.  112203 BMP TYPE:  Media Filter (Sand Filter Type I) CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  SR-78/I-5 Park & Ride

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate

TOTAL $

Administration
General program support/Follow-up 3.0 1.5 1.0 1.0 1.0 2.0 1.4 10.9 $120 1,308$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 0.5 0.5 0.5 0.3 0.8 0.8 1.0 4.3 $87 370$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 3.5 2.0 1.5 1.3 1.8 2.8 2.4 0.0 0.0 0.0 0.0 0.0 15.2
Monthly Subtotal ($) $404 $224 $164 $142 $185 $305 $255 $0 $0 $0 $0 $0 $1,678

Task Subtotal = $1,678

Operation
Wet season inspections 0.5 0.5 0.5 1.0 2.0 1.0 1.0 6.5 $55 358$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 0.5 0.5 0.5 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 6.5
Monthly Subtotal ($) $28 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $358

Task Subtotal = $358

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 3.0 3.0 $55 165$              
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 3.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $165 $0 $0 $0 $0 $0 $165

Task Subtotal = $165

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 3.0 1.0 1.0 2.0 2.0 2.0 2.0 13.0 $55 715$              

Monthly Subtotal (hours) 3.5 1.1 1.1 2.1 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 14.1
Monthly Subtotal ($) $209 $64 $64 $119 $119 $119 $119 $0 $0 $0 $0 $0 $811

Task Subtotal = $811

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          1$         -$          -$          -$          -$          -$          1$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$    -$          -$          -$          -$          -$          -$          1$               
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                

Monthly Subtotal 55$       17$       11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          141$           

MONTHLY TOTAL $695 $332 $266 $321 $432 $501 $607 $0 $0 $0 $0 $0 199/2000 TOTAL = $3,152

SITE NO.  112204 BMP TYPE:  Media Filter (Sand Filter Type I) CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  SR-78/Melrose Drive

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate

TOTAL $

Administration
General program support/Follow-up 7.0 7.8 1.5 1.0 1.0 2.0 1.4 21.7 $120 2,598$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 0.5 1.0 0.8 0.5 1.0 1.0 1.0 5.8 $87 500$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 7.5 8.8 2.3 1.5 2.0 3.0 2.4 0.0 0.0 0.0 0.0 0.0 27.4
Monthly Subtotal ($) $884 $1,017 $245 $164 $207 $327 $255 $0 $0 $0 $0 $0 $3,098

Task Subtotal = $3,098

Operation
Wet season inspections 0.5 0.5 0.5 1.0 2.0 1.0 1.0 6.5 $55 358$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.5 $60 30$                

Monthly Subtotal (hours) 1.0 0.5 0.5 1.0 2.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 7.0
Monthly Subtotal ($) $58 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $388

Task Subtotal = $388

Maintenance
Scheduled maintenance 8.0 0.0 0.0 0.0 4.0 0.0 1.3 13.3 $55 729$              
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 16.0 0.0 16.0 $55 880$              
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 10.0 0.0 0.0 0.0 0.0 0.0 13.4 23.4 $23 538$              
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Vegetation Consultant 0.0 0.8 0.0 0.0 0.0 1.5 1.5 3.8 $85 326$              
Habitat West Landscape Inc. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $27 -$                  
Native Landscape 0.0 8.0 0.0 0.0 0.0 0.0 0.0 8.0 $28 224$              

Monthly Subtotal (hours) 18.0 8.8 0.0 0.0 4.0 17.5 16.2 0.0 0.0 0.0 0.0 0.0 64.5
Monthly Subtotal ($) $670 $295 $0 $0 $220 $1,008 $504 $0 $0 $0 $0 $0 $2,697

Task Subtotal = $2,697

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 1.0 1.0 0.5 2.0 2.0 2.0 2.0 10.5 $55 578$              

Monthly Subtotal (hours) 1.5 1.1 0.6 2.1 2.1 2.1 2.1 0.0 0.0 0.0 0.0 0.0 11.6
Monthly Subtotal ($) $99 $64 $36 $119 $119 $119 $119 $0 $0 $0 $0 $0 $673

Task Subtotal = $673

Equipment
Jackhammer 0.0 0.0 0.0 0.0 0.0 1.0 0.0 1.0 $50 50$                
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $50 $0 $0 $0 $0 $0 $0 $50

Equipment Subtotal = $50

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          1$         -$          -$          -$          -$          -$          1$               

Equipment Rental -$          250$     -$          -$          -$          -$          -$          250$           
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$    -$          -$          -$          -$          -$          -$          1$               
Salt Grass Reserve 747$     -$          -$          -$          -$          -$          -$          747$           

Hydroseed -$          449$     -$          -$          -$          -$          -$          449$           
Monthly Subtotal 802$     716$     11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          1,587$        

MONTHLY TOTAL $2,512 $2,119 $320 $342 $674 $1,579 $946 $0 $0 $0 $0 $0 1999/2000 TOTAL = $8,492

SITE NO.  112205 BMP TYPE:  Biofiltration Swale CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  I-5/Palomar Airport Road

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 7.0 2.5 1.0 1.0 1.0 2.0 1.4 15.9 $120 1,908$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $87 -$                  
Travel 0.5 0.5 0.5 0.5 1.0 1.0 1.0 5 $87 435$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $87 -$                  

Monthly Subtotal (hours) 7.5 3 1.5 1.5 2 3 2.4 0 0 0 0 0 20.9
Monthly Subtotal ($) $884 $344 $164 $164 $207 $327 $255 $0 $0 $0 $0 $0 $2,343

Task Subtotal = $2,343

Operation
Wet season inspections 0.5 0.5 0.5 1.0 2.0 1.0 1.0 6.5 $55 358$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $60 -$                  

Monthly Subtotal (hours) 0.5 0.5 0.5 1 2 1 1 0 0 0 0 0 6.5
Monthly Subtotal ($) $28 $28 $28 $55 $110 $55 $55 $0 $0 $0 $0 $0 $358

Task Subtotal = $358

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 4.0 0.0 4.5 8.5 $55 468$              
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 2.0 0.3 2.25 $55 124$              
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
Landscape Maintenance Contractor 8.0 0.0 0.0 13.0 0.0 6.0 0.0 27 $24 648$              
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Vegetation Consultant 1.5 0.0 0.0 0.0 0.0 0.0 0.0 1.5 $85 128$              
Native Landscape, Inc. 0.0 0.0 0.0 0.0 0.0 0.0 6.0 6 $25 150$              
Irrigation Tech 0.0 0.0 0.0 0.0 0.0 3.0 4.0 7 $53 371$              

Monthly Subtotal (hours) 9.5 0 0 13 4 11 14.75 0 0 0 0 0 52.25
Monthly Subtotal ($) $320 $0 $0 $312 $220 $413 $623 $0 $0 $0 $0 $0 $1,888

Task Subtotal = $1,888

Vector Control
Contract & General administration 0.5 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 96$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 8.0 0.0 8 $65 520$              
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $55 -$                  
VCD efforts (contracted) 1.0 1.0 0.5 2.0 2.0 2.0 2.0 10.5 $55 578$              

Monthly Subtotal (hours) 1.5 1.1 0.6 2.1 2.1 10.1 2.1 0 0 0 0 0 19.6
Monthly Subtotal ($) $99 $64 $36 $119 $119 $639 $119 $0 $0 $0 $0 $0 $1,193

Task Subtotal = $1,193

Equipment
Truck 0.0 0.0 0.0 0.0 0.0 1.0 1.0 2 $53 106$              
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 $0 -$                  

Monthly Subtotal (hours) 0 0 0 0 0 1 1 0 0 0 0 0 2
Monthly Subtotal ($) $0 $0 $0 $0 $0 $53 $53 $0 $0 $0 $0 $0 $106

Equipment Subtotal = $106

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          -$          -$          -$          -$          15$       15$       30$             

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$     -$          -$          -$          -$          -$          -$          1$               
Irrigation Materials 735$     -$          -$          -$          -$          -$          -$          735$           
Salt Grass Reserve 747$     -$          -$          -$          -$          -$          -$          747$           

Monthly Subtotal 1,537$   16$       11$       5$         19$       37$       28$       -$          -$          -$          -$          -$          1,653$         

MONTHLY TOTAL $2,866 $451 $238 $654 $674 $1,524 $1,133 $0 $0 $0 $0 $0 1999/2000 TOTAL = $7,540

SITE NO.  112206 BMP TYPE:  Biofiltration Swale CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  Carlsbad Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 7.0 1.5 0.5 1.0 0.5 2.0 1.4 13.9 $120 1,668$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 0.5 0.5 0.3 0.3 0.5 0.5 0.5 3.1 $87 265$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 7.5 2.0 0.8 1.3 1.0 2.5 1.9 0.0 0.0 0.0 0.0 0.0 17.0
Monthly Subtotal ($) $884 $224 $82 $146 $104 $284 $212 $0 $0 $0 $0 $0 $1,933

Task Subtotal = $1,933

Operation
Wet season inspections 0.5 0.5 0.3 0.5 1.0 0.5 0.5 3.8 $55 206$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 0.5 0.5 0.3 0.5 1.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 3.8
Monthly Subtotal ($) $28 $28 $14 $28 $55 $28 $28 $0 $0 $0 $0 $0 $206

Task Subtotal = $206

Maintenance
Scheduled maintenance 6.0 0.0 0.0 0.0 0.0 0.0 0.8 6.8 $55 371$              
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 10.3 0.0 0.0 13.5 0.0 0.0 6.2 30.0 $24 719$              
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Vegetation Consultant 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $85 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 16.3 0.0 0.0 13.5 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 36.7
Monthly Subtotal ($) $576 $0 $0 $324 $0 $0 $190 $0 $0 $0 $0 $0 $1,090

Task Subtotal = $1,090

Vector Control
Contract & General administration 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.9 $87 74$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 0.5 0.5 0.3 0.5 0.5 0.5 0.5 3.3 $55 179$              

Monthly Subtotal (hours) 0.8 0.6 0.4 0.6 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 4.1
Monthly Subtotal ($) $49 $36 $22 $36 $36 $36 $36 $0 $0 $0 $0 $0 $253

Task Subtotal = $253

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          5$         -$          -$          -$          -$          -$          5$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$     -$          -$          -$          -$          -$          -$          1$               
Salt Grass Reserve 747$     -$          -$          -$          -$          -$          -$          747$           

Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Monthly Subtotal 802$     21$       11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          892$           

MONTHLY TOTAL $2,338 $308 $129 $539 $213 $369 $478 $0 $0 $0 $0 $0 1999/2000 TOTAL = $4,375

SITE NO.  112207a BMP TYPE:  Biofiltration Strip CONSULTANT:  KLI
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BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1998-99

DISTRICT:  11 LOCATION:  Carlsbad Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 2.0 1.5 0.5 1.0 0.5 2.0 1.4 8.9 $120 1,068$           
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  
Travel 0.5 0.5 0.3 0.3 0.5 0.5 0.5 3.1 $87 265$              
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                  

Monthly Subtotal (hours) 2.5 2.0 0.8 1.3 1.0 2.5 1.9 0.0 0.0 0.0 0.0 0.0 12.0
Monthly Subtotal ($) $284 $224 $82 $146 $104 $284 $212 $0 $0 $0 $0 $0 $1,333

Task Subtotal = $1,333

Operation
Wet season inspections 0.5 0.5 0.5 0.5 1.0 0.5 0.5 4.0 $55 220$              
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                  

Monthly Subtotal (hours) 0.5 0.5 0.5 0.5 1.0 0.5 0.5 0.0 0.0 0.0 0.0 0.0 4.0
Monthly Subtotal ($) $28 $28 $28 $28 $55 $28 $28 $0 $0 $0 $0 $0 $220

Task Subtotal = $220

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.8 $55 41$                
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 6.2 6.2 $0 -$                  
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.0 0.0 0.0 0.0 7.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $41 $0 $0 $0 $0 $0 $41

Task Subtotal = $41

Vector Control
Contract & General administration 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.9 $87 74$                
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                  
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                  
VCD efforts (contracted) 0.5 0.5 0.3 0.3 0.5 0.5 0.5 3.1 $55 168$              

Monthly Subtotal (hours) 0.8 0.6 0.4 0.4 0.6 0.6 0.6 0.0 0.0 0.0 0.0 0.0 3.9
Monthly Subtotal ($) $49 $36 $22 $25 $36 $36 $36 $0 $0 $0 $0 $0 $242

Task Subtotal = $242

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                  

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$          -$          -$          -$          -$          -$          -$          -$                

Reproduction -$          -$          -$          -$          10$       -$          -$          10$             
Postage/FedEx -$          -$          -$          -$          -$          -$          -$          -$                

Lodging 15$       -$          -$          -$          -$          -$          -$          15$             
Per Diem -$          -$          -$          -$          -$          -$          -$          -$                

Incidentals -$          -$          -$          -$          -$          -$          -$          -$                
Vehicle Rental/Lease 40$       16$       11$       5$         9$         22$       13$       115$           

Airfare -$          -$          -$          -$          -$          -$          -$          -$                
Field Supp./Expendables -$          5$         -$          -$          -$          -$          -$          5$               

Equipment Rental -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Analyses -$          -$          -$          -$          -$          -$          -$          -$                
Sediment Disposal -$          -$          -$          -$          -$          -$          -$          -$                

Fax 0.50$     -$          -$          -$          -$          -$          -$          1$               
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                
Other Direct Costs -$          -$          -$          -$          -$          -$          -$          -$                

Monthly Subtotal 55$       21$       11$       5$         19$       22$       13$       -$          -$          -$          -$          -$          145$           

MONTHLY TOTAL $415 $308 $143 $204 $213 $369 $329 $0 $0 $0 $0 $0 1999/2000 TOTAL = $1,982

SITE NO.  112207b BMP TYPE:  Infiltration Trench CONSULTANT:  KLI
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1.01.01.01.0    INTRODUCTIONINTRODUCTIONINTRODUCTIONINTRODUCTION    

The Caltrans BMP Retrofit Pilot Program serves to measure the effectiveness of several 
Best Management Practices (BMP) pilot installations throughout Los Angeles and San 
Diego counties. The overall objectives of this portion of the program are to document 
BMP contaminant removal efficiency, and technical feasibility of retrofitting Caltrans 
facilities with storm water quality controls. 

As part of this effort, a Quality Assurance and Quality Control (QA/QC) Plan was 
developed as an integrated component of the overall Operations, Maintenance, and 
Monitoring (OMM) Plan1.  This plan was developed to establish a consistent system of 
activities to assure that both chemical and physical measurements meet the standard of 
quality needed to evaluate BMP performance.  Analytical data are qualified using the 
protocols listed in the National Functional Guidelines for Organic Data Review 
(EPA/540/R/090) and the Guidance on the Documentation and Evaluation of Trace 
Metals Data Collected for Clean Water Act Compliance Monitoring (EPA/821/B/95/002). 

The sections that follow address activities associated with both the field sampling and 
laboratory analyses for this BMP retrofit program.  Quality assurance activities started 
with procedures designed to assure that the composite included measures to assure that 
the hydrological measurements were accurate and field QA/QC samples are collected and 
used to evaluate potential contamination and sampling error introduced into a sample 
prior to its submittal to the analytical laboratory.  Laboratory QA/QC activities provide 
information needed to assess potential laboratory contamination, analytical precision and 
accuracy, and representativeness.  Data Quality Objectives established for measurements 
taken in this program were established in the Project QA/QC Plan.  These are 
summarized in Table A1-1.  Application of various QA procedures specified in the Plan 
are summarized in Table A1-2. 

The primary indicators used to evaluate the quality of the data are precision, accuracy, 
representativeness, comparability and completeness.    The following sections define each 
of these indicators and how they are used to assess and validate data from the BMP 
retrofit program. 

1.1 Precision 

Precision provides an assessment of mutual agreement between repeated measures.  
These measures may apply to field and laboratory duplicate analyses of sediment 
contaminants as well as any of the biological or physical measurements being applied in 
this study.  Monitoring of precision throughout the process allows evaluation of the 
consistency of sampling and sample processing. 

The Relative Percent Difference (RPD) will be used to evaluate precision based upon 
duplicate samples. The RPD is calculated for each pair of data is calculated as: 
                                                           
1 BMP Retrofit Pilot Program: Operation, Monitoring and Maintenance Plan, Volume II, Caltrans 
District 11, Appendix III Quality Assurance/Quality Control Plan, August 1999 
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  RPD=[(x1-x2)*100]/[(x1+x2)/2) 
 Where: 
  x1=concentration or value of sample 1 of the pair 
  x2=concentration or value of sample 2 of the pair 

1.1.1 Accuracy 

Assessment of the accuracy of measurements is based upon determining the difference 
between measured values and the true value.  In the case of sediment chemistry, this is 
assessed primarily through analysis of spike recoveries.  Spike recoveries are calculated 
as Percent Recovery according to the following formula: 

  Percent Recovery= [(t-x)/α]*100% 
 Where: 
  t=total concentration found in the spiked sample 
  x=original concentration in sample prior to spiking, and  
  α=actual spike concentration added to the sample 
Accuracy of sediment chemistry is also evaluated by use of Standard Reference Materials 
(SRMs).  In the case of sediment SRMs, percent recovery of the specific compound is 
compared against certified values and laboratory control data for the SRM. 

1.1.2 Representativeness 

Representativeness is the degree to which data accurately and precisely represent the 
natural variability and characteristics of the biological community, environmental 
conditions or other physical features.   

1.1.3 Comparability 

Comparability is the measure of confidence with which one data set can be compared to 
another.  The use of standardized methods of chemical analysis, biological sampling and 
processing, and other physical measurements is one way of insuring comparability.  The 
implementation of thorough QA/QC methods also helps assure comparability.  

1.1.4 Completeness 

Completeness is a measure of the percentage of the data judged to be valid after 
comparison with specific validation criteria.  This includes data that are lost through 
accidental breakage of sample containers or other activities that result in irreparable loss 
of samples.  Utilization of chain-of-custody procedures whenever the samples are 
transferred to a new custodian is one method of maintaining a high level of completeness.  
Close adherence to SOPs is another way to help assure that a high degree of 
completeness is obtained. 

A high level of completeness is essential in all phases of this study due to the limited 
number of samples and sampling effort.  The overall goal is to obtain completeness of 
100 percent however, the data quality objective is established at 95% to ensure an 
adequate level of data return. 
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Table A1-1 Data Quality Objectives 
 

Accuracy Precision 
Analyte 

Project 
Detection 

Limit 
Holding Times Spike 

Recovery 
SRM2 

Recovery 
Matrix Spike  

RPDs 
Laboratory 

Duplicate RPDs 
Completeness 

Conventionals    
 pH 0.1 units Immediately1 — 80-120% — ±20% 95% 
 Specific Conductance 1.0 µmhos/cm Immediately1 — 80-120% — ±20% 95% 
 Hardness 2 mg/L 6 months — 80-120% — ±20% 95% 
 TSS 1 mg/L 7 days3 — 80-115% — ±20% 95% 
Nutrients    
 Nitrate-N 0.01 mg/L 48 hours 80-120% 80-115% — ±20% 95% 
 TKN 0.1 mg/L 28 days 80-120% 80-115% — ±20% 95% 
 Total Phosphorus 0.002 mg/L 28 days 80-120% 80-115% — ±20% 95% 
Metals    
 Copper 1 µg/L 6 months 75-125% 80-120% ±25% ±20% 95% 
 Lead 1 µg/L 6 months 75-125% 80-120% ±25% ±20% 95% 
 Zinc 1 µg/L 6 months 75-125% 80-120% ±25% ±20% 95% 
Organics    

TPH as Diesel 
250 µg/L 

Extract 7 days 
Analyze 40 days 50-150% 50-150% ±50% ±50% 95% 

TPH as Motor Oil 
200 µg/L 

Extract 7 days 
Analyze 40 days 50-150% 50-150% ±50% ±50% 95% 

TPH as Gasoline  
50 µg/L 

Extract 7 days 
Analyze 40 days 50-150% 50-150% ±50% ±50% 95% 

Bacteria*    
Fecal Coliform 200 MPN/100 mL 6 hours4 — — — — 95% 

1.  Performed in field if possible 
2.  SRM recovery values based upon values provided with each specific SRM 
3.  7 days based upon limit for measuring TSS/no regulatory limit. 
4.  Attempts will be made to maintain the 6-hour holding time for bacteria samples to the extent possible.  When not possible, a maximum holding time of 24 hours will be followed in accordance 

with “Standard Methods for the Examination of Water and Wastewater”, 18th Edition. 
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Table A1-2 Laboratory Quality Control Samples by Analyte 

 
Analyte Blanks Duplicates MS/MSDs LCS Surrogates SRMs 

Water Matrices       
 pH — ! — — — ! 
 Specific Conductance — ! — — — ! 
 Hardness ! ! — — — ! 
 TSS ! ! — — — ! 
 Nitrate-N ! ! — — — ! 
 TKN ! ! — — — ! 
 Total Phosphorus ! ! — — — ! 
 Metals ! ! ! ! — ! 
 TPH ! ! ! ! ! ! 
 Bacteria ! ! — — — — 
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2.02.02.02.0    SAMPLE COLLECTION QASAMPLE COLLECTION QASAMPLE COLLECTION QASAMPLE COLLECTION QA/QC/QC/QC/QC    

2.1 Flow Calibration 

 
Volumetric field flow tests were performed during the last two weeks of September 1999 on all 
flow monitoring equipment in District 11 to the extent possible.  Tests were conducted to verify 
performance of the flow monitoring equipment and primary control device installations.  These 
field flow tests consisted of initiating artificial flow through a conveyance with a 500 gallon 
water tank.  Total volume from the tank was measured using a Neptune 1.5-inch Trident 10 water 
meter.  Approximately 500 gallons was poured into each conveyance using three different flow 
regimes (low, medium and high).  Final total volume as read from the flow monitoring equipment 
was compared with the total volume from the water meter.  Only percent recoveries within + 10% 
were accepted.  If percent recoveries were out of this acceptable range, flow monitoring 
equipment was either moved within the conveyance to provide better sub-critical flow or the level 
was adjusted to account for the lost volume.  Percent recoveries from inlet and outlet conveyances 
at all District 11 sites are provided in Table A2-1.   

Table A2-1Final Field Flow Tests 1999 District 11 BMP Pilot Study 

500 Gallon Volumetric Flow Tests 
 

Site Inlet Percent Recovery Outlet Percent Recovery 
I-5 / SR-56 EDB 103% 102% 
I-15 / SR-78 EDB 91% 98% 
Manchester EDB 101% 100% 

La Costa Wet Basin 95% Flow Rated 
La Costa P&R Sand Filter1 96% 108% 

I-5 / SR-78 Sand Filter1 100% Level Calibrated LF Palmer 
Bowlus2 

Escondido MS Sand Filter1 98% 98% 
Melrose Bio-swale 100% 103% 

Palomar Airport Bio-swale 97% 98% 
Kearny Mesa MS Media Filter1 99% 100% 

Carlsbad MS Bio-strip 98% 95% 
1Percent Recovery of Primary Flow Meter shown where back up flow meters present. 
2Volumetric Flow Calibrations are not possible at the outlet of I-5/SR-78 P&R Sand Filter because it is not possible to 
place a hose in the conveyance upstream of the monitoring manhole. 
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3.03.03.03.0    FIELD QA/QCFIELD QA/QCFIELD QA/QCFIELD QA/QC    

3.1 Blanks  

The results of field-related blanking activities are summarized in Table A3-1.  Blanks 
were analyzed to assess potential contamination from monitoring site intake hose, the 
subsampling process, composite bottles and laboratory containers. 

3.1.1  Intake Hose Blanks 

One intake hose was analyzed after the hose was cleaned and before it was installed at the 
various sampling sites.  No contaminants were detected in the hose blank. 

3.1.2 Subsampling Hose Blanks 

Twenty subsampling hoses consisting of a section of peristaltic hose and four to five foot 
length of Teflon hose.  In one case, additional trace metals analyzed to support other 
Caltrans work efforts were also analyzed.  The only constituent detected was zinc.  Zinc 
was detected in one of 20 hoses.  The measured concentration of this blank was 2.7 ug/L.  
The hose was cleaned and tested on 3/13/00.  None of these hoses from this batch were 
utilized for samples presented in this report. 

3.1.3 Composite Bottle Blanks 

A total of 29 composite bottles were checked for contamination during the past season.  
Two constituents were each detected in one of the 29 bottles.  Nitrate was detected at 
0.014 mg/L in Bottle 20L-18 on 3/13/2000.  The reporting limit for nitrate was 0.010 
mg/L.  The other constituent found in a composite bottle was zinc at a concentration of 
2.0 ug/L in Bottle 20L-11 on 10/11/1999.  

3.1.4 Laboratory Container Blanks 

Laboratory container blanks are included with field QA/QC since subsampling into the 
laboratory containers is conducted before samples are sent to the analytical laboratory.  
Three sets of blanks were run on container lots purchased for this project.  None of the 
analytes were detected above reporting limits in the container blanks. 

3.2 Field Duplicates  

Strict criteria are not established for evaluation of field duplicates.  Instead, these samples 
are evaluated based upon best professional judgment.  As a general guideline, RPDs 
greater than 50% were considered to be of potential concern. In cases where one or both 
samples were less than five times the reporting limit an alternative reference level was 
used.  In these cases replication was considered to be of potential concern if the 
differences between the two samples were more than twice the reporting limit. 



BMP Retrofit Pilot Program 
1999-2000 Summary Report 
District 11 
August 2000 

 

D-11 A-7 

3.3 Grabs 

Total Petroleum Hydrocarbons (diesel range, motor oil range and gasoline range) and 
bacteria were collected manually as grab samples.  True field duplicates were collected 
for each of these constituents.  All sampling was performed sequentially maintaining a 
minimum period of time between each sample. 

Grab samples were taken during the first four events (Table A3-2).  TPH-gasoline was 
not detected in any of the duplicated samples.  TPH-diesel and TPH-motor oil field 
duplicates were found to be very reproducible with RPDs ranging from 5-34 percent.  
Fecal coliform results, however, were extremely variable with RPDs ranging from 67 to 
191 percent. 

3.4 Composites-Subsampling Splits 

Subsampling splits of the composites samples were obtained from one site during each 
event.  Although not true field duplicates, these samples are assessed as field duplicates.   

In general, subsampling splits indicated that the subsampling process was able to 
effectively obtain representative samples from the composite container.  High variability 
was experienced for only a few constituents associated with one of the six events.  
Subsampling splits for TKN, total phosphorus, and dissolved zinc exhibited high RPD 
values during the third storm event.  Both TKN and total phosphorus are often a function 
of particulate material in the storm water.  The high variability of these two constituents 
during this event is probably a reflection of lack of sufficient suspension of the particulate 
fraction during the subsampling process.  Values for subsampling replicates of dissolved 
zinc were both relatively low, 3.1 and 6.2 ug/L.  These levels are in the same range or 
slightly higher than contamination that was occasionally encountered for zinc in the field 
blanks. 
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Table A3-1 
Summary of Blanking Results associated with Field Activities 

 
  Installed Intake hose Subsampling Hose Composite Bottles  Sample Container Blanks 

Constituent 
Reporting 

Limit 
Number of 
Detections 

Number of 
Analyses 

Number of 
Detections 

Number of 
Analyses 

Number of 
Detections 

Number of 
Analyses 

Number of 
Detections 

Number of 
Analyses 

Nutrients          

 Nitrate -N 0.010 0 1 0 20 13 29 0 3 

 Total P 0.002 0 1 0 20 0 29 0 3 

Total Metals          

 Cadmium 0.20 0 1 0 1   0 3 

 Chromium 1.0 0 1 0 1   0 3 

 Copper 1.0 0 1 0 20 0 29 0 3 

 Lead 1.0 0 1 0 20 0 29 0 3 

 Nickel 2.0 0 1 0 1   0 3 

 Silver 0.20 0 1 0 1   0 3 

 Zinc 1.0  1 11 20 12 29 0 3 
 
1. Zinc detected at 2.7 ug/L in subsampling hoses checked on 3/13/1999.  No samples reported with this round were impacted. 
2. Zinc detected at 2.0 ug/L in Bottle 20L-11 on 10/11/1999. 
3. Nitrate detected at 0.014 mg/L in Bottle 20L-18 on 3/13/2000. 
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Table A3-2 
Summary of Results and Relative Percent Differences (RPDs) of Subsampling and Field Duplicates 

 
    Storm 1   Storm 2   Storm 3   Storm 4   Storm 5   Storm 6 
    25-Jan-00   2/17/00   2/20/00   3/5/00   3/8/00    
    T-18109   T-18184   T-18209   T-18262   T-18280   T-18423 

    T-18099   T-18186      T-18249       

  Orig Dup RPD Orig Dup RPD Orig Dup RPD Orig Dup RPD Orig Dup RPD Orig Dup RPD 

Conventionals                   

 Conductivity (umhos/cm) 130 130 0 110 100 10 43 44 2 150 150 0 95 96 1 160 160 0 

 Hardness (mg/L) 40 40 0 22 21 5 12 13 8 60 53 12 30 28 7 56 60 7 

 TSS (mg/L) 68 70 3 30 36 18 8 6 29 22 26 17 170 160 6 59 60 2 

 pH 7 7 1 7 7 4 7.3 7.4 1 7.6 7.5 1 7 7 0 7 7 1 
Nutrients (mg/L)                   

 Nitrate 1 1 10 1 1 0 0.21 0.21 0 0.68 0.68 0 0.5 0.5 0 1 1 1 

 TKN 4 4 13 3 3 3 0.6 1.3 742 0.86 0.89 3 1.8 1.4 25 4 3 25 

 Total Phosphorus 1 1 17 0 0 9 0.91 0.2 128 0.25 0.22 13 0 0 5 0 0 0 

Dissolved Metals (ug/L)                   

 Copper 22 23 4 9 8 21 2.7 1.9 35 7 6.8 3 23 22 4 29 28 4 

 Lead 2 2 4 3 2 29 ND ND NA 1.8 1.7 6 5.4 7.4 31 2 2 32 

 Zinc 210 210 0 64 59 8 6.2 3.1 67 32 29 10 160 160 0 91 99 8 

Total Metals (ug/L)                   

 Copper 32 32 0 12 12 0 3.7 3.4 8 10 9.8 2 64 56 13 42 40 5 

 Lead 12 13 8 9 9 2 1.6 1.7 6 7.9 8 1 59 55 7 27 26 4 

 Zinc 310 330 6 110 100 10 11 12 9 52 52 0 410 380 8 170 170 0 

TPH1                   

 Gasoline (ug/L) ND ND NA1   ND ND1 NA1 NA1 ND ND1 NA1    NA1 50 NA1 

 Diesel (mg/L) 8 7 19 2 2 10 1.2 1.7 34 1.4 1.3 7    NA1 NA1 NA1 

 Motor Oil (mg/L)    3 3 25    1.9 1.8 5    9700 9100 6 

Bacteria1 (MPN/100 mL)                   
 Fecal Coliform 700 1400 67 50000 1100 191 170 50 109 90000 30000 100    24000 11000 74 

1. Field Duplicate,  All other duplicates are subsampling duplicates.      2.  Boxed and bolded values indicate RPDs greater than 50 and with values differing by more than 2 RLs. 
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4.04.04.04.0    LABORATORY QA/QCLABORATORY QA/QCLABORATORY QA/QCLABORATORY QA/QC     

In most cases, QA/QC data have been summarized in this analysis to provide easier 
review of the information.  For more routine issues such as method blanks, the reader is 
referred to data packs included with this report. 

4.1 Holding Times 

A review of holding times for all analyses indicated that analyses for three different 
constituents exceeded holding times on at least one occasion.   

The holding time for nitrate was 48 hours.  Minor excursions were reported for four 
samples.  In three cases samples were analyzed three hours past this holding time and one 
occasion, a sample was analyzed five hours past holding times. 

The holding time for TSS is 7 days.  Two samples were analyzed out of holding times.  
TSS in water sampled from the Manchester effluent site on March 5th was analyzed five 
days past holding time.  Another sample collected from the inlet to SR56/I5 on February 
20th was analyzed 11 weeks out of holding time.  The original sample was analyzed 
within holding times but a thorough review of the data indicated that the original sample 
was incorrect and required rejection.  The second analyses was requested to provide an 
estimate of the value.  Since the sample was run from the total metals container that had 
been acidified, it was considered to potentially underestimate the true value. 

The holding time for fecal coliform is 6 hours although up to 24-hours was allowed due 
to the extreme circumstances associated with collection from storm water runoff.  None 
of the samples were analyzed within the 6-hour limit.  Most were analyzed within 12-15 
hours of collection.  Two samples collected on March 5th from the inlet and outlet of the 
Carlsbad Maintenance Station exceeded the 24-hour limit by approximately 3 hours. 

4.2  Method Blanks 

Method blanks were analyzed for all constituents with each laboratory batch.  In all cases, 
method blanks were below reporting limits. 

4.3 Filter Blanks 

Filter blanks were analyzed to assess potential contamination of the dissolved metal 
measurements.  One set of filter blanks was analyzed in association with each laboratory 
batch.  No metals exceeded the reporting limits in any of the filter blanks. 

4.4 Laboratory Control Samples (LCS)/Standard Reference Material (SRM) 

LCSs were to be analyzed for trace metals and TPH with each analytical batch.  SRMs 
were to be analyzed at least once quarterly.  In most cases, SRMs were analyzed in 
association with each analytical batch in lieu of LCS samples in accordance with the most 
recent Caltrans Storm Water Monitoring Guidance Manual (LWA 2000).  SRMs were 
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analyzed for hardness, TSS, nitrate, TKN, total phosphorus and total metals (copper, lead 
and zinc) in association with each of 13 analytical batches (Table A4-1).  In all but one 
case, the measured values were within 20% of the certified values.  Recovery of TSS 
from the SRM during the fifth storm event was 69 percent of the certified value. 

4.5 Laboratory Duplicates 

With the exception of bacteria, laboratory duplicates were analyzed for all parameters 
(Table A4-2).  All duplicates should have been analyzed for each of the four surveys 
where bacteria were sampled, laboratory duplicates were limited to the first event.  The 
calculated RPD for the bacteria duplicates exceeded data quality objectives.  All other 
laboratory duplicates met project data quality objectives for all analytical batches. 

4.6 Matrix Spike/Matrix Spike Duplicates (MS/MSD) 

Matrix Spike/Spike Duplicates were required to be analyzed for metals and TPH 
analyses.  MS/MSDs were also analyzed for the nutrients in order to provide additional 
accuracy and precision data (Table A4-3). 

Recovery of all matrix spikes and spike duplicates were with the data quality objectives 
for nutrients and metals analyzed during each event.  Significant problems, however, 
were encountered with recovery of TPH-diesel spikes in the stormwater matrices 
throughout the program. Six out of nine diesel spikes were outside data quality 
objectives.  No recovery problems were reported for TPH-gasoline and only one spike 
was outside objectives for TPH-motor oil. 

The RPDs for the MS/MSDs indicated that precision objectives were consistently met for 
all analytes except TPH-motor oil on event 1. 

4.7 Surrogates  

Surrogates were limited to analysis of Total Petroleum Hydrocarbons.  All surrogates 
were within laboratory QA/QC limits except for one sample where sample dilution was 
required to address matrix interferences.  The surrogate was diluted below reporting 
limits.  
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Table A4-1 Summary of SRM Recovery in association with each Storm Event and Laboratory Batch 
 

   Storm1 Storm 2 Storm 3 Storm 4 Storm 5 Storm 6 

   1/25/00 1/25/00 1/25/00 1/25/00 2/16/00 2/16/00 2/20/00 2/20/00 2/20/00 3/5/00 3/5/00 3/5/00 3/8/00 4/17/00 4/17/00 

   T-18099 T-18114 T-18109 T-
18103 T-18184 T-18186 T-18216 T-18209 T-18202 T-18265 T-18262 T-18253 T-18280 T-18451 T-18439 

   % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec % Rec 

Conventionals                
 Hardness  98 95 98 98 99 99 97 97 99 102 102 102 102 99 99 

 TSS  86 93 93 86 86 86 110 110 110 97 83 83 691 83 97 

Nutrients                 
 Nitrate  99  95 99 97 97 101 96 98 97 91 102 94 107 106 
 TKN  116 101 101 116 102 102 98 97 97 102 90 90 102 98 101 
 Total Phosphorus 96 96 96 96 102 102 103 102 102 100 101 102 100 101 112 

Total Metals                
 Copper  99 99 99 99 89 88 101 100 100 93 93 87 94 97 90 
 Lead  111 111 111 111 93 85 104 104 104 102 109 99 99 97 101 
 Zinc  109 109 109 109 96 92 106 105 107 91 91 100 91 94 97 

 
1. Boxed and Bolded Values indicate analyses that were outside the Data Quality Objectives. 
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Table A4-2 Summary of Relative Percent Differences for Laboratory Duplicates 
 

   Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 Storm 6 

  1/25/00 1/25/00 1/25/00 1/25/00 2/16/00 2/16/00 2/20/00 2/20/00 3/5/00 3/5/00 3/5/00 3/8/00 4/17/00 4/17/00 

   T-18099 T-18114 T-18109 T-18103 T-18184 T-18186 T-18209 T-18216 T-18262 T-18265 T-18253 T-18280 T-18451 T-18439 
   RPD RPD RPD RPD RPD RPD RPD RPD RPD RPD RPD RPD RPD RPD 

Conventionals               
 Conductivity 1  1 3 6 6 5 5 1 2 0 2 0 1 
 pH (units difference) 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.0 0.1 0.0 0.0 0.0 
 Hardness  0 5 0 0 1 1 0 0 15 15 2 15 7 7 
 TSS  0 12 12 3 0 0 0 0 15 0 2 0 5 0 
Nutrients                
 Nitrate  0  1 0 0 0 1 1 2 0 4 0 20 2 

 TKN  4 8 8 4 3 3 2 4 9 1 9 1 6 8 

 Total Phosphorus 17 14 14 17 5 5 10 4 4 15 5 15 0 1 

Total Metals                
 Copper  1 3 NA NA 1 7 7 9 2 2 5 3 4 6 
 Lead  4 1 NA NA 1 2 1 NA1 1 1 2 NA1 5 1 
 Zinc  0 2 NA NA 4 1 5 2 5 5 4 8 6 1 
Bacteria                

 Fecal Coliform 671              
 
1. Boxed and Bolded Values indicate analyses that were outside the Data Quality Objectives. 
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Table A4-3 Summary of Matrix Spike/Spike Duplicate Recoveries 
 
    T-18099  T-18114  T-18109  T-18103  T-18181  T-18184  T-18186  T-18203 

 
  MS 

%Rec 
MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

Nutrients                  

 Nitrate  103 103 98 97   103 103 NA NA 101 101 101 101 NA NA 

 TKN  100 98 108 111 108 111 100 98 NA NA 111 107 111 107 NA NA 

 Total Phosphorus 92 90 90 92 90 92 92 90 NA NA 105 101 105 101 NA NA 

Total Metals                  

 Copper  NA1 NA1 NA1 NA1 NA1 NA1 NA1 NA1 NA NA 91 99 84 87 NA NA 

 Lead  NA1 NA1 103 105 103 105 NA1 NA1 NA NA 105 109 99 102 NA NA 

 Zinc  NA1 NA1 NA1 NA1 NA1 NA1 NA1 NA1 NA NA 98 102 92 94 NA NA 

TPH                  

 Gasoline  106 100 NA NA NA NA 96 96 96 99 NA NA NA NA 75 81 

 Diesel  14 10 NA NA NA NA NA NA -4 1 NA NA NA NA 72 / 224 80 / 144 

 Motor Oil   44 NA NA NA NA NA NA 126 114 NA NA NA NA 85 / 87 97 / 95 
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Table A4-3 Summary of Matrix Spike/Spike Duplicate Recoveries (continued) 
 
   T-18216  T-18209  T-18262  T-18249  T-18265  T-18253  T-18280  T-18451  T-18439 

   MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD 
%Rec 

MS 
%Rec 

MSD  
% Rec 

MS 
%Rec 

MSD  
% Rec 

MS 
%Rec 

MSD  
% Rec 

Nutrients                   
 Nitrate  102 97 96 89 86 NA NA 94 93 98 99 95 94 112 113 113 113 

 TKN  105 112 118 119 113 NA NA 97 99 119 113 97 99 112 104 108 110 

 Total Phosphorus 92 105 104 98 98 NA NA 100 101 101 97 100 101 101 104 106 106 

Total Metals                   

 Copper  102 96 95 98 95 NA NA 98 95 93 95 90 89 97 93 105 112 

 Lead  102 100 101 106 103 NA NA 106 103 94 93 99 99 96 91 102 103 

 Zinc  97 98 101 97 94 NA NA 97 94 90 93 91 90 85 80 102 103 

TPH                   

 Gasoline  NA NA NA NA NA 100 92 NA NA NA NA NA NA 110 107 NA NA 

 Diesel  NA NA NA NA 101 31 45 NA NA NA NA NA NA 80 80 NA NA 

 Motor Oil  NA NA NA NA NA NA NA NA NA NA NA NA NA   NA NA 
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Table A4-4 Summary of Matrix Spike/Spike Duplicate Relative Percent Differences 
 

   Storm 1 Storm 2 Storm 3 Storm 4 Storm 5 Storm 6 

   25-Jan-00 25-Jan-00 25-Jan-00 25-Jan-00 16-Feb-00 16-Feb-00 16-Feb-00 20-Feb-00 20-Feb-00 20-Feb-00 5-Mar-00 5-Mar-00 5-Mar-00 5-Mar-00 8-Mar-00 17-Apr-00 17-Apr-00 

   T-18099 T-18114 T-18109 T-18103 T-18181 T-18184 T-18186 T-18203 T-18216 T-18209 T-18262 T-18249 T-18265 T-18253 T-18280 T-18451 T-18439 

Nutrients                   

 Nitrate  0 1  0 NA 0 0 NA 0 1 4 NA 1 1 1 1 0 

 TKN  2 3 3 2 NA 4 4 NA 3 5 5 NA 2 5 2 3 2 

 Total Phosphorus 2 2 2 2 NA 4 4 NA 1 1 0 NA 1 4 1 3 0 

Total Metals                   

 Copper  NA1 NA1 NA1 NA1 NA 8 4 NA 0 1 3 NA 3 2 1 4 6 

 Lead  NA1 2 2 NA1 NA 4 3 NA 0 1 3 NA 3 1 0 5 1 

 Zinc  NA1 NA1 NA1 NA1 NA 4 2 NA 5 3 3 NA 3 3 1 6 1 

TPH                   

 Gasoline  6 NA NA 0 3 NA NA 8 NA NA NA 8 NA NA NA 3 NA 

 Diesel  33 NA NA NA 143 NA NA 11 / 43 NA NA NA 37 NA NA NA 0 NA 

 Motor Oil  67 NA NA NA 10 NA NA 13 / 9 NA NA NA NA NA NA NA  NA 

1 - Sample value greater than three times the spike 
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5.05.05.05.0    DATA QUALITY ASSESSMDATA QUALITY ASSESSMDATA QUALITY ASSESSMDATA QUALITY ASSESSMENT PROCESSENT PROCESSENT PROCESSENT PROCESS    

5.1 Verification 

Data verification was the first step in the data quality assessment process.  The 
verification process generally included checks to verify compliance with the Quality 
Assurance/Quality Control Plan, information contained in the laboratory data reports was 
correct and free of typographical errors or other obvious inconsistencies, and that 
information presented in the laboratory data reports was complete.  

When the verification process identified possible problems, the laboratory was contacted 
to review the laboratory bench data and calculations.  If this process did not result in 
resolution of the suspected problem, the laboratory was requested to rerun the samples to 
verify the validity of the results.  Reruns were conducted in all cases where values were 
noted to be out of the typical range of values encountered in samples of this nature.  

Data verification resulted in the discovery of the lack of laboratory duplicates for bacteria 
for three events.  No corrective action was possible due to the short holding times for 
bacteria. 

In addition, laboratory duplicates were not run for Total Petroleum Hydrocarbon analyses 
due to insufficient sample volumes.  This was also discovered after all grab sampling was 
complete and corrective action could not be taken 

5.2 Validation  

Data validation was performed in accordance with the National Functional Guidelines for 
Organic and Inorganic Data Review (EPA/540/R/94/090) and Guidance on the 
Documentation and Evaluation of Trace Metals Data Collected for the Clean Water Act 
Compliance Monitoring (EPA/821/B/95/002). All laboratory and field data generated 
under this program were reviewed for accuracy, precision and completeness.  The review 
included: 

• Data package completeness; 

• Chain-of-custody; 

• Use of specified analytical methods; 

• Holding times for extraction and analysis; 

• Blank results  (e.g., equipment blank, bottle blanks, filter blanks, and method blanks) 
relative to reporting limits and sample concentrations; 

• Field duplicate frequency and precision; 

• Laboratory duplicates frequency and precision; 

• LCS frequency, compounds, and recoveries; 
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• Surrogate standard frequency, compounds, and recoveries; 

• Matrix spike frequency, compounds, and recoveries; 

• Matrix spike duplicate frequency and relative differences; 

• Reporting limits and dilution factors consistency; and 

• Appropriate identification of analytical problems and exceedance of data quality 
objective in the case narrative. 

Completeness of the data was assessed by comparing the amount of valid data to the 
project objectives to see that these objectives were met. 

5.3 Data Qualifiers  

Where appropriate, data qualifiers were associated with the data using the following 
standard notations from the EPA guidance documents: 

U -  The material was analyzed for, but was not detected above the level of the 
associated value.  The associated value is either the sample quantitation limit or 
the sample reporting limit. 

J –  The associated value is an estimated quantity. 

R –  The data are unusable (The analyte may or may not be present) 

UJ – The material was analyzed for, but was not detected.  The associated value 
is an estimate and may be inaccurate or imprecise. 
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6.06.06.06.0    DATA VALIDATION RESUDATA VALIDATION RESUDATA VALIDATION RESUDATA VALIDATION RESULTS LTS LTS LTS     

6.1 ph and Specific Conductance 

No pH or specific conductance data required qualification. 

6.2 Hardness 

None of the hardness data required qualification. 

6.3 TSS 

Two TSS data points were qualified as estimates due exceedance of holding times. TSS 
data from the March 5th event were qualified as estimates based upon a reported recovery 
of 69% in the TSS Standard Reference Material. 

6.4 Nitrate-N 

The only problems encountered for nitrate measurements were some minor excursions on 
holding time limits and one measurement near the detection limit in a composite bottle 
blank.  The minor excursions on holding time limits were not considered serious enough 
to require data qualification. The low level hit on the one composite container blank did 
not impact any samples since all samples associated with this set far exceeded 10 times 
the value of this single hit. 

6.5 TKN 

All TKN measurements associated with the February 20, 2000 storm event were qualified 
as estimates based upon high variability in the composite bottle subsampling process.   

6.6 Total Phosphorus 

Similarly, all total phosphorus measurements associated with the February 20, 2000 
storm event were qualified as estimates based upon high variability in the composite 
bottle subsampling process.  

6.7 Total/Dissolved Metals 

Zinc was the only metal that was detected in blanks.  Two out of 51 field blanks had 
measurable zinc levels at two to three times the reporting limit.  One of these blanks did 
not impact samples reported in this data set.  The second of these blanks resulted in 
qualification of two dissolved zinc values from the first and second events with “U” 
values.   
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6.8 TPH 

Although field replicates of TPH measurements showed relatively good precision for the 
field duplicates, substantial matrix problems were encountered for TPH-diesel range 
measurements.  Spike recoveries were frequently very low although LCS recoveries were 
within acceptable ranges.  Low matrix recoveries for diesel range TPH resulted in 
qualification of field measurements from all four events as estimates.  High variability of 
matrix spike/spike duplicate recoveries resulted in qualification of TPH-motor oil as 
estimates during the first event. 

6.9 Bacteria 

All bacteria data were qualified as estimates based upon the high variability in field 
duplicates and in the one laboratory duplicate as well as holding time issues.  Two data 
points from the March 5th storm event were rejected due to holding times exceeding 24 
hours. 
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Picture 1 - La Costa infiltration basin sediment sampling with a powered vibracore, 
February 8, 2000. 
 

 
Picture 2 – La Costa infiltration basin sediment samples after recovery and 
compositing.  From left to right: bottom layer, mid layer, top layer. 
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Picture 3 – Well sampling at the Carlsbad MS on February 24, 2000. 
 

 
Picture 4 – La Costa wet basin monthly baseline sampling, March 30, 2000. 
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Picture 5 – Hydraulic residence time evaluation at the Palomar swale, February 23, 
2000. 
 

 
Picture 6 – Sandbag bypass fix at the Palomar swale inlet, February 23, 2000. 
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Picture 7 – La Costa infiltration basin at maximum capacity on February 24, 2000. 
 

 
Picture 8 – Carlsbad MS infiltration trench at near maximum capacity February 24, 
2000. 
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Picture 9 – Melrose swale backwater condition at effluent March 5, 2000. 
 

 
Picture 10 – La Costa wet basin 84” RCP in trapezoidal channel at high flow on 
February 20, 2000. 
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Picture 11 – Kearny Mesa MS StormFilter  “seasoning” looking at discharge point 
of media containers in media vault #2, January 11, 2000. 
 

 
Picture 12 – After re-hydroseeding was done at the Manchester EDB on November 
9, 1999 
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CALTRANS BMP RETROFIT PILOT PROGRAM 
BMP MAINTENANCE INDICATORS 

 
The following specific thresholds are for specified and implied criteria which “trigger” maintenance 
activities for specific BMPs. The maintenance activity shown is for those times when the field 
measurement exceeds the maintenance indicator. These thresholds do not preclude taking other 
actions needed to mitigate the given thresholds or taking actions needed to correct unanticipated 
problems. These indicators are not only for the BMP pilot program, but they are also considered 
representative of the long-term maintenance requirements for the BMPs. 
 
This document covers routine maintenance.  There may be occasions where emergencies arise, such as 
accidents, toxic spills, or other incidents, where critical response is needed.  On those occurrences, 
Caltrans crews will respond to the emergency, on a priority basis and, if necessary, the BMP will be 
taken out of service until the BMP functionality can be restored.  The goal for such critical situations is 
to have the BMP back into service within 30 days.  
 
The time period noted, for completion of any maintenance activity, is a goal that will depend on 
weather, access to the BMP, personnel and equipment availability. 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Uniform sheet flow 
over length of strip 
and  across swale 
invert 

Evidence of  
significant channeling 
or ponding 

Visual inspection of 
erosion or major 
portions of flow 
discharge across 
strip/swale 

Monthly, during target 
storms in the wet 
season 

Correct channelized or 
ponded areas using 
additional fill and 
vegetation and/or by 
removing accumulated 
sediment. Target 
completion time is 
within 10 days. 

None 

Height of vegetation Average plant height 
exceeds 10 inches 

Visual inspection of 
vegetation throughout 
strip/swale 

In October , and 
January  and monthly 
during dry season 

Cut plants to an 
average height of 6 
inches and remove 
trimmings. Target 
completion within 10 
days. 

Palomar Airport Road 
Site:  maximum 
average height is 13 
inches; trim to 9 
inches 

Assess adequate 
vegetative cover 

Less than 90 percent 
coverage in strip 
invert/swale or less 
than 70 percent on 
swale side slope 

Visual inspection of 
strip/swale.  Prepare a 
site schematic to 
record location and 
distribution of barren 
or browning spots to 
be restored.  File the 
schematic for 
assessment of 
persistent problems.  

Assess quantity 
needed in May  each 
year  

Re-sod barren spots 
during October/ 
November. Wet soil 
before and after sod is 
placed. 
 
 
 
 
 
 
Scarify area to be 
restored, to a depth of 
2-inches. Restore side 
slope coverage with 

Keep a reserve of 
approximately 10 
percent of sodded 
surface area in 
saltgrass flats.  Use 
mature flats to restore 
coverage.  Order 
replacement material 
in May for delivery in 
September. 
 
Use original design 
erosion control seed 
mix on side slopes. 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

hydroseed mixture. 
Irrigate same as 
saltgrass 

Residence time is less 
that design criteria 

Residence time is less 
than design criteria 

Measure mean 
residence times in 
swale using protocol 
in OMM plan.  
Calculate residence 
time for design storm. 

Once per year during 
target storm 

Assess the cause of 
the problem. As soon 
as weather and 
moisture conditions 
allow, take corrective 
action.  If sediment is 
the cause, in 
September, remove 
and dispose of 
accumulated sediment. 
Regrade to restore 
flow gradient.  Resod 
by November 1 

Swales only 
Cerritos MS – 4 min 
605/91 – 9 min 
5/605 – 7 min 
605/Carson – 9 min 
Palomar – 14 min 
Melrose – 15 min 

Inspect for debris  
accumulation 

Vegetative  debris, 
debris or litter present 

Visual observation Monthly  Remove litter, 
vegetative debris, and 
debris.  Target 
completion period 
within 10 days. 

None 

Inspect for 
accumulated sediment  

Sediment at or near 
plant height, 
channeling of flow, 
inhibited flow due to 
change in slope 

Visual observation  Monthly during wet 
season 

 Remove sediment.  If 
flow is channeled, 
determine cause and 
take corrective action. 
If sediment becomes 
deep enough to 
change the flow 
gradient, remove 
sediment, conduct 

None 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

sediment 
characterization 
according to OMM 
Plan Vol II, dispose of 
sediment, and replant. 
Regrade to design 
specification and 
replant swale/strip 
with sod.  If regrading 
is necessary, the 
process should start 
near May 1.  Resod 
strip/swale in Nov. 
Target completion 
period within 10 days. 

Inspect for burrowing 
rodent activity 

Ground squirrel holes, 
vole or gopher 
mounds 

Visual observation Monthly, for rodent 
activity with 
abatement 
immediately if the 
activity affects the 
performance of the 
BMP  otherwise abate 
annually in September 

• Where ground 
squirrels are 
active, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

 
• Where ground 

squirrels are not 
active, confirm 
that no owl 
activity is present 
(a biologist may 

None 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

be needed if 
uncertain). Firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where gophers are 
present, level the 
mounds and firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.  

• Where voles are 
present, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.  

• If ground squirrel 
abatement is 
needed conduct a 
one time poisoning 
program.  After 
the appropriate 
amount of time 
has passed 
(determined by the 
pesticide 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

applicator), firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

Inspect for possible 
endangered species, 
threatened species and 
species of special 
concern within the 
BMP maintenance 
perimeter  

Evidence of ponding, 
emergence of woody 
vegetation, shrubs, or 
burrowing animal 
damage.  Presence of 
logs, woodpiles rocks, 
or large debris. 

Visual observation Weekly, during the 
wet season 

• Remove woody 
vegetation, shrubs, 
and large debris 
within strip/swale 
within 10 days.  
 
• Correct ponded 
areas using sand fill 
within 3 days. 
 
• If burrows are found 
between Mar 1 and 
Aug 30, a biologist 
needs to confirm that 
no birds are nesting in 
the burrow before 
sealing the hole. 
 
•   At vulnerable sites, 
remove debris, 
woodpiles etc. within 
10 days. 

Vulnerable sites are: 
 
SR-78/Melrose 
I-5/Palomar Airport 
Rd 

Inspect for standing 
water 

Water accumulation in 
spreader ditch  

Standing water in 
spreader ditch  

 Within 72 hours after 
a storm event unless a 

 De-water the spreader 
ditch to a depth of less 

Altadena Maintenance 
Station: 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

subsequent storm 
event is forecasted to 
occur within 72 hours 

than 0.25 inches.  If 
sediment impedes the 
de-watering activity, 
then move or remove 
that portion of the 
sediment.  Store any 
removed sediment in 
one 55-gallon drum 
and log the amount of 
sediment deposited in 
the drum.  Up to 55-
gallons of sediment 
may be stored in the 
drum for up to one 
year.  Before the end 
of the one-year period 
or when the drum is 
completely full, 
characterize5 and 
dispose of the waste.   

 
De-water the spreader 
ditch to a depth of less 
than 0.25” by 
removing the bypass 
plug and allowing the 
water to drain into the 
infiltration trench.  
Use care to prevent 
sediment from 
discharging into the 
infiltration trench. 
Replace the bypass 
plug once the de-
watering has been 
completed. 
 
At the end of the wet 
season (May 1), 
remove the bypass 
plug and allow the 
spreader ditch to 
drain.  Use care to 
prevent sediment from 
discharging into the 
infiltration trench.  
Remove, characterize, 
and dispose of 
sediment from the 
spreader ditch.  
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 
Replace the bypass 
plug before the 
beginning of the wet 
season (October 1). 
 
Carlsbad Maintenance 
Station: 
 
De-water the spreader 
ditch to a depth of less 
than 0.25”.  Remove, 
characterize, and 
dispose of sediment 
from the spreader 
ditch.  Clean weep 
holes in spreader ditch 
and drain the 
maximum amount of 
water.g 
 
At the end of the wet 
season (May 1), 
remove, characterize, 
and dispose of 
sediment from the 
spreader ditch. 

General Maintenance 
Inspection 

Inlet structures, outlet 
structures, side slopes 
or other features 
damaged, significant 

Visual observation Monthly Take action as needed 
to correct problems.   
Target completion 
period within 30 days. 

Remove any trees, 
woody vegetation, or 
weeds taller than 12-
inches. 
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BIOFILTER – STRIPS and SWALES 
Preventive Maintenance and Routine Inspections  
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

erosion, emergence of 
trees, woody 
vegetation or weeds, 
fence damage, etc. 
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CONTINUOUS DEFLECTIVE SEPARATION (CDS) UNITS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect for 
accumulation of trash 
and debris 

Unit 85 percent full Visual observation Monthly during the 
wet season 

Empty unit when the  
it is 85 percent full or 
annually in May, 
effect cleaning within 
30 days 

 

Inspect for vector 
harborage 

Standing water for 
more than 72 hours 

Visual observation Monthly and 72 hours 
after target storm 
event 

Immediately notify 
VCD for vector 
abatement assessment. 

None 

Inspect the screen for 
damage and to ensure 
that it is properly 
fastened. 

Screen becomes 
clogged, damaged or 
loose 

Visual observation Annually between 
September 15 and 
October 1) 

Brush or high pressure 
wash the screen 

None 

Inspection for 
structural integrity 

Holes in screen, large 
debris, damage to 
housing or weir box 

Visual observation Monthly or prior to a 
target storm during the 
wet season, and 
annually in May 

Immediately consult 
with engineer and 
manufacturer’s 
representative  to 
develop a course of 
action, effect repairs 
within 10 working 
days 

None 
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DRAIN INLET INSERTS – FOSSIL FILTER 
Preventive Maintenance and Routine Inspections 

 

DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect for debris/trash Sufficient debris/trash 
that could interfere 
with proper 
functioning of insert 

Visual observation • Before and once 
during each target 
storm event 

• Weekly during 
extended wet 
periods 

• Monthly during 
the dry season 

 

Remove and dispose 
of debris/trash. Target 
completion period 
within 1 day. 

None 

Oil and grease 
removal 

Absorbent granules 
dark gray, or darker, 
or unit clogged with 
sediment. 

Visual observation  • At the end of each 
target storm event 

• Weekly during 
extended wet 
periods 

• Monthly during 
the dry season 

Replace Fosil FilterTM 
adsorbent within 10 
working days. 

None 

Inspection for 
structural integrity 

Broken or otherwise 
damaged insert 

Visual observation Monthly Replace insert or 
immediately consult  
design engineer to 
develop course of 
action, effect repairs 
within 10 working 
days 

None 

Annual renewal of 
medium 

End of wet season, 
April 30 

None Annually Remove media and 
analyze for parameters 
shown in OMM Plans. 
Replace media before  
Oct 1 

None 
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DRAIN INLET INSERTS – STREAM GUARD 
Preventive Maintenance and Routine Inspections 
 

 

DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Sediment removal Sediment more than 6-
inches 

Visual inspection of 
sediment collected 
within insert 

• Before each target 
storm event 

• Weekly during 
extended wet 
periods 

• Monthly during 
periods of dry 
weather 

Replace insert.  Target 
completion period 
within 10 days. 
 

None 

Inspect for debris/trash Sufficient debris/trash 
that could interfere 
with proper 
functioning of insert 

Visual observation • Before and once 
during each target 
storm event 

• Weekly during 
extended wet 
periods 

 

Remove and dispose 
of debris/trash. Target 
completion period 
within 1 day. 

None 

Oil and grease 
removal 

When oil absorbent 
polymer becomes 
saturated with oil 

Visual observation 
(absorbent polymer 
expansion indicates oil 
saturation) 

During each target 
storm event and 
monthly during the dry 
season 
 

Within 10 working 
days, replace oil 
absorbent polymer  

None 

Inspection for 
structural integrity 

When absorbent 
material becomes 
saturated with oil  
Signs of rips, gashes, 
and/or fallen media 

Visual observation Monthly Replace insert or 
immediately consult 
with design engineer 
to develop a course of 
action, effect repairs 
within 10 working 
days 

None 

Annual renewal of End of wet season, None Annually Remove media and None 
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DRAIN INLET INSERTS – STREAM GUARD 
Preventive Maintenance and Routine Inspections 
 

 

DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

medium April 30 analyze for parameters 
shown in OMM Plans.  
Replace media before  
Oct 1 
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EXTENDED DETENTION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Drain time is 72 hours 
for design volume 

Less than 48 hours or 
more than 72  
hours for full basin 

Determine drain time 
based on effluent flow 
meter activity or visual 
observation 
 

Immediately after each 
target storm 

• If time too long, 
open gate to 
discharge 
remaining volume, 
within 1 day. Per 
direction from 
design engineer, 
modify holes on 
standpipe after 
basin drains, 
within 30 days 

• Remove and 
dispose of 
debris/trash from 
outlet/outlet 
screen, within 10 
days. 

• Does not apply to 
District 7 
Extended detention 
Basins 

 
 
 
 
 
 
 
• Clean rip-rap and 

standpipes in 
District 7 

Basin side slope 
planted for erosion 
protection and planted 
invert 

Average plant height 
greater than 18-inches 

Visual observation and 
random measurements 
through out the side 
slope area 

Monthly Cut vegetation to an 
average height of 12-
inches and remove 
trimmings. May cut to 
8 inches after July 1.  
Target completion 
period within 30 days  
Do not cut more than 
four times per year. 
 

None 

Inspect for adequate  Less than 70 percent Visual observation October each year Hydroseed barren  
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EXTENDED DETENTION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

vegetative cover coverage on invert and 
side slopes 

spots by Nov 1,  
scarify surface if 
needed. 

Inspect for possible 
vector harborage 

Standing water for 
more than 72 hours 

Visual observation Monthly and 72 hours 
after target storm 
event   

Immediately notify 
VCD for vector 
abatement assessment. 

None 

Inspection for trash 
and debris at inlet and 
outlet structures 

Debris/trash present  Visual observation Monthly and before 
every target storm 

Remove and dispose 
of trash and debris 
Target completion 
period within 10 days.   

None 

Inspection for 
sediment management 
and characterization of 
sediment for removal 

• Sediment depth 
averages 18-inches 
or 10 percent of 
basin volume 
which ever is less 

 
 
 
• Any parameter 

concentration (See 
Table 5.2, Vol II) 
exceeds 50% of 
Title 22 TTLC. Or, 
if the parameter 
concentration falls 
between 10X 
STLC and TTLC, 
is less than 50% 
TTLC, and the 

• Measure depth at 
apparent maximum 
and minimum 
accumulation of 
sediment.  
Calculate average 
depth 

 
• Sample according 

to OMM plan and 
send samples to 
lab 

June 1 each year Remove and dispose 
of sediment.  Regrade 
and revegetate if 
vegetation coverage 
drops below 70 
percent.  Revegetate 
with seed as required 
by threshold on Nov. 1  

None 
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EXTENDED DETENTION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

WET results 
exceed 50 % of the 
STLC value. 

Inspect for burrowing 
rodent activity 

Ground squirrel holes, 
vole or gopher mounds 

Visual observation Monthly, for rodent 
activity with 
abatement 
immediately if the 
activity affects the 
performance of the 
BMP  otherwise abate 
annually in September 

• Where ground 
squirrels are 
active, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

 
• Where ground 

squirrels are not 
active, confirm 
that no owl activity 
is present (a 
biologist may be 
needed if 
uncertain). Firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where gophers are 
present, level the 
mounds and firmly 
backfill the 
burrows to prevent 
seepage, erosion 

None 
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EXTENDED DETENTION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

and leakage.  
• Where voles are 

present, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• If ground squirrel 
abatement is 
needed conduct a 
one time poisoning 
program.  After the 
appropriate 
amount of time has 
passed (determined 
by the pesticide 
applicator), firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

 
 
 
   

Inspect for possible 
endangered species, 
threatened species and 
species of special 
concern. within the 

Evidence of ponding, 
emergence of woody 
vegetation, shrubs, , or 
burrowing animal 
damage. Presence of 

Visual observation Weekly, during the 
wet season 

• Remove woody 
vegetation, shrubs, in 
the basin within 10 
days.  

Vulnerable sites are: 
 
I-5/SR56 
I-5/Manchester 
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EXTENDED DETENTION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

concern. within the 
BMP maintenance 
perimeter.  

damage. Presence of 
logs, woodpiles, rocks, 
or large debris. 

 
•   Remove debris, 
woodpiles etc. within 
10 days.   
 
• Correct ponded areas 
using sand fill  
 
• For vulnerable sites, 
on Mar 1, deploy 
stakes with mylar 
strips and place 
scarecrow device 
around BMP.  
 
• If burrows are found 
between Mar 1 and 
Aug 30, a biologist 
needs to confirm that 
no birds are nesting in 
the burrow before 
sealing the hole. 
 
 

I-15/SR-78 

Inspect for standing 
water 

Water accumulation in 
any structure or other 
location within the 
basin 

Standing water in any 
structure or other 
location within the 
basin 

Annually, May 1 Where gravity 
draining is possible, 
drain the standing 
water 

None 

General Maintenance Inlet structures, outlet Visual observation Monthly Within 10 working None 
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EXTENDED DETENTION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspection  structures, side slopes 
or other features 
damaged, significant 
erosion, emergence of 
trees or woody 
vegetation, graffiti or 
vandalism, fence 
damage, etc. 

days, take corrective 
action. Consult 
engineers if immediate 
solution is not evident. 
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INFILTRATION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

72 hour infiltration of 
design volume 

Evidence of ponding 
water after 72 hours 

Evaluation of water 
level within basin 
using data logging 
bubbler or visual 
observation of basin 
for evidence of 
ponding water 

 
 

72 hours after target 
storm event 

Remove sediment, 
scarify invert and 
revegetate before 
November 1.  If 
problem persists, 
immediately notify 
engineer.  Undertake 
investigation for 
course of action to 
achieve acceptable 
infiltration rate or 
other acceptable 
solution.  If unable to 
achieve acceptable 
infiltration rate or 
implement alternative 
solution then move to 
decommission 

None 

Vegetation of basin 
invert and side slopes 

 Plant height exceeds 
12 inches 

Visual observation and 
random measurements 
through out the side 
slope and invert area 

Monthly Cut vegetation to a  
height of 6 inches and 
remove cuttings. 
Target completion 
period within 30 days. 
 

None 

Inspect for possible 
vector harborage 

Standing water for 
more than 72 hours 

Visual observation Monthly and 72 hours 
after target storm 
event 

Immediately notify 
VCD for vector 
abatement assessment 
 

None 

Inspect for standing Water accumulation in Standing water in any Annually, May 1 Where gravity None 
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INFILTRATION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

water any structure or other 
location within the 
basin 

structure or other 
location within the 
basin 

draining is possible, 
drain the standing 
water 

Inspection for trash 
and debris at inlet 
structures 

Debris/trash present Visual observation Monthly  Remove and dispose 
of debris/trash. Target 
completion period 
within 10 days. 

None 

Inspection for 
sediment management 
(accumulation) 

Sediment 
accumulation greater 
than 18-inches or 10 
percent of basin 
volume which ever is 
less 

Measure depth at 
apparent maximum 
and minimum 
accumulation of 
sediment.  Calculate 
average depth 

June 1 each year Remove, characterize 
and dispose of 
sediment.  Regrade 
and revegetate if 
vegetation coverage 
drops below 70 
percent.  Revegetate 
with seed as required 
by threshold on Nov. 1  

None 

 Inspection for 
sediment management 
(toxicity) 

 Any parameter 
concentration (See 
Table 5.2, Vol II) 
exceeds 50% of Title 
22 TTLC. Or, if the 
parameter 
concentration falls 
between 10X STLC 
and TTLC, is less than 
50% TTLC, and the 
WET results exceed 
50 % of the STLC 
value. 
 

Sample according to 
OMM plan and send 
samples to lab 

May 1 each year Remove and dispose 
of sediment regrade 
basin floor to ensure 
proper drainage. 
Revegetate on 
November 1 if 
coverage falls below 
70%. 

None 
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INFILTRATION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Vegetation coverage 
inspection 

Coverage falls below 
70 percent 

Visual observation During month of 
September 

Plant during month of 
November 

None 

Inspect for burrowing 
rodent activity 

Ground squirrel holes, 
vole or gopher mounds 

Visual observation Monthly, for rodent 
activity with 
abatement 
immediately if the 
activity affects the 
performance of the 
BMP  otherwise abate 
annually in September 

• Where ground 
squirrels are 
active, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

 
• Where ground 

squirrels are not 
active, confirm 
that no owl activity 
is present (a 
biologist may be 
needed if 
uncertain). Firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where gophers are 
present, level the 
mounds and firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.  

None 
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INFILTRATION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

• Where voles are 
present, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.  

• If ground squirrel 
abatement is 
needed conduct a 
one time poisoning 
program.  After the 
appropriate 
amount of time has 
passed (determined 
by the pesticide 
applicator), firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

Inspect for possible 
endangered species, 
threatened species and 
species of special 
concern within the 
BMP maintenance 
perimeter.  

Evidence of ponding, 
emergence of woody 
vegetation, shrubs, or 
burrowing animal 
damage. Presence of 
logs, woodpiles, rocks, 
or large debris. 

Visual observation Weekly, during the 
wet season 

•  Remove woody 
vegetation, shrubs, in 
the basin within 10 
days.  
 
• Remove debris, 
woodpiles etc. within 
10 days. 
 

None 
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INFILTRATION BASINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

• Correct ponded areas 
using sand fill.  If 
burrows are found 
between Mar 1 and 
Aug 30, a biologist 
needs to confirm that 
no birds are nesting in 
the burrow before 
sealing the hole. 

General Maintenance 
Inspection 

Inlet structures, outlet 
structures, side slopes 
or other features 
damaged, significant 
erosion, emergence of 
trees or woody 
vegetation, graffiti or 
vandalism, fence 
damage, etc. 

Visual observation Monthly Within 30 working 
days, take corrective 
action.  Consult 
engineer if immediate 
solution is not evident. 

None 
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INFILTRATION TRENCHES 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Design infiltration rate Infiltration rate falls 
below 90 percent of 
design rate 

Calculate infiltration 
rate with pressure 
transducer or measure 
in observation well 

After each target storm Immediately notify 
engineer.  Undertake 
investigation for 
course of action to 
achieve acceptable 
infiltration rate.  If 
unable to achieve 
acceptable infiltration 
then  BMP operations 
cease. 

Carlsbad MS –  
1.2 in/hr 
 
Altadena MS – 
1.5 in/hr 

Inspect for possible 
vector harborage 

Standing surface water 
for more than 72 hours 

Visual observation 
 

Monthly and 72 hours 
after target storm 
event 

Immediately notify 
VCD for vector 
abatement assessment  

None 

Inspection for trash 
and debris at inlet and 
outlet structures 
 
 

Trash/debris present Visual observation Monthly  Remove and dispose 
of trash and debris. 
Target completion 
period within 10 days. 

None 
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INFILTRATION TRENCHES 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect for sediment 
accumulation 

Visible sediment Visual inspection of 
the stone aggregate, no 
sediment should be 
visible at the top of the 
trench. 

Monthly during the 
dry season 
After every storm 
greater than 0.5-inches 
 

Remove top layer of 
trench, silt, filter fabric 
and stone, wash stone 
and reinstall fabric and 
stone into trench 

None 

Inspect for burrowing 
rodent activity 

Ground squirrel holes, 
vole or gopher mounds 

Visual observation Monthly, for rodent 
activity with 
abatement 
immediately if the 
activity affects the 
performance of the 
BMP  otherwise abate 
annually in September 

• Where ground 
squirrels are 
active, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

 
• Where ground 

squirrels are not 
active, confirm 
that no owl activity 
is present (a 
biologist may be 
needed if 
uncertain). Firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where gophers are 
present, level the 
mounds and firmly 

None 
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INFILTRATION TRENCHES 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where voles are 
present, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage 

• If ground squirrel 
abatement is 
needed conduct a 
one time poisoning 
program.  After the 
appropriate 
amount of time has 
passed (determined 
by the pesticide 
applicator), firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

 
 
 

Inspect for standing 
water at end of wet 

Spreader ditch or 
observation well 

Visual observation May 1 each year If the observation well 
has standing water, 

Bypass plug will be 
installed throughout 
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INFILTRATION TRENCHES 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

season contains water 
following the wet 
season (i.e., June 1 
through September 30) 

assess the problem for 
water level reduction 
If ditch has standing 
water, remove 
spreader ditch bypass 
plug during first week 
of dry season to allow 
water to drain into 
infiltration trench. 
Remove bypass drain 
blockage monthly. 

the wet season 

General Maintenance 
Inspection  

Inlet structures, outlet 
structures, filter fabric 
or other features 
damaged, emergence 
of trees or woody 
vegetation, graffiti or 
vandalism, fence 
damage, etc. 

Visual observation Monthly Within 30 working 
days, take corrective 
action.   Consult 
engineer if immediate 
solution is not evident. 

None 
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MEDIA FILTERS – PERLITE/ZEOLITE 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Design flow rate 
through canisters: 15 
gpm per canister 

  Standing water in the 
filter vault, visible 
scum line in the vault 
that is higher than the 
overflow weir. 

  Remove top of 
canister check to see if 
media is discolored 
AND packed with 
sediment. 

During one storm per 
month during wet 
season 

 Replace canisters. 
After canisters are 
replaced, stabilize the 
media by flushing with 
water according to 
manufacturers 
recommendation. 
 
When canisters are 
changed send canisters 
to manufacturer to 
determine remaining 
life of the media 

None 

Inspect for sediment 
accumulation in pre-
treatment 
sedimentation 
chamber 

Maximum 12-inches 
 
 
 
 
 
 
 
Any parameter 
concentration (See Vol 
II) exceeds 50% of 
Title 22 TTLC. Or, if 
the parameter 
concentration falls 
between 10X STLC 
and TTLC, is less than 

Measure with 
appropriate device 
 
 
 
 
 
 
Characterize sediment 
by sampling according 
to OMM plan Vol II  

Measure sediment 
depth monthly during 
period of extended wet 
weather. 
 
 
 
 
Characterize sediment 
annually on May 1 

Remove sediment 
within 10 days during 
wet season, 
characterize sediment 
and dispose of the 
sediment within 30 
days 
 
If sediment 
characterization 
exceeds maintenance 
indicator, remove and 
dispose of sediment.   

None 
 
 
 
 
 
 
 
None 
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MEDIA FILTERS – PERLITE/ZEOLITE 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

50% TTLC, and the 
WET results exceed 
50 % of the STLC 
value. 

Inspect for minor 
maintenance 

Per manufacture’s 
guidelines 

None Monthly Flush underdrains and 
other maintenance per 
manufacturer’s 
guidelines. 

None. 

Manufacturer’s 
recommended major 
maintenance 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

Annually, in 
August/September  

Consult with 
manufacturer 
regarding need for 
replacement of 
canisters.  If 
manufacturer confirms 
need, replace 
canisters. After 
canisters are replaced, 
stabilize the media by 
flushing with water 
according to 
manufacturers 
recommendation 
 
 When canisters are 
changed and at the end 
of the pilot program, 
send canisters to 
manufacturer to 
determine remaining 
life of the media. 

None 
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MEDIA FILTERS – PERLITE/ZEOLITE 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Remove sediment and 
other maintenance per 
manufacturer’s 
product guidelines. 

Inspection for trash 
and debris at inlet and 
outlet structures and 
within vaults 

Trash/debris present Visual observation Weekly during periods 
of extended wet 
weather (rain within 
previous week of 0.10 
in) and monthly during 
the dry season.   

Remove and dispose 
of trash and debris. 
Target completion 
period within 1 day 
during wet season and 
10 days during dry 
season. 

None 

Inspect for standing 
water 

Water accumulation in 
any structure or other 
location within the 
filter 

Standing water in any 
structure or other 
location within the 
filter 

Annually, May 1 Where gravity 
draining is possible, 
drain the standing 
water 

None 

General Maintenance 
Inspection 

Inlet structures, outlet 
structures, vault, 
piping, or other 
features damaged and 
for graffiti or 
vandalism 

Visual observation Monthly Within 30 working 
days, take corrective 
action.   Consult 
engineer if immediate 
solution is not evident. 

None 
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MEDIA FILTERS – SAND 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Design filter loading 
rate of 0.0545 gpm/sf 
(10.5 ft/d), or 
 
Drain time of 48 hours 

Loading rate drops 
below 9 ft/d or 
 
 
Drain time exceeds 48 
hours 

Use staff gage in vault 
to measure loading 
rate, or 
 
Evaluate peak and 
average loading rates 
from inlet and outlet 
flow data loggers or.  
 

During one storm 
event per month if 
staff gage is used. 
 
After one storm event 
per month during wet 
season  

Remove sediment, 
trash and debris., 
remove top 2 inches of 
media and dispose of 
sediment.  Restore 
media depth to 18 
inches when overall 
media depth drops to 
12 inches. Target 
completion period 
within 10 days. If 
problem persists, 
consult with engineer. 

None. 

Inspect for sediment 
accumulation in 
sedimentation 
chamber 

Maximum 12-inches, 
or 
 
 
 
 
 
 
Any parameter 
concentration (See Vol 
II) exceeds 50% of 
Title 22 TTLC. Or, if 
the parameter 
concentration falls 
between 10X STLC 
and TTLC, is less than 

Measure with 
appropriate device 
 
 
 
 
 
 
Characterize sediment 
by sampling according 
to OMM plan Vol II 
and send samples to 
lab 

Measure sediment 
depth monthly during 
period of extended wet 
weather. 
 
 
 
 
Characterize sediment 
annually on May 1 

Remove sediment 
within 10 days during 
wet season, 
characterize sediment 
and dispose of the 
sediment within  30 
days 
 
If sediment 
characterization 
exceeds maintenance 
indicator, remove and 
dispose of sediment.   
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MEDIA FILTERS – SAND 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

50% TTLC, and the 
WET results exceed 
50 % of the STLC 
value. 
 

Inspection for trash / 
debris at inlet and 
outlet structures and 
on media surface 

Trash and debris 
present 

Visual observation Weekly during periods 
of extended wet 
weather (rain within 
previous week of 0.10 
in) and monthly during 
the dry season. 

Remove and dispose 
of trash and debris. 
Target completion 
period within 1 day 
during wet season and 
10 days during dry 
season. 

None 

Inspect pumps for 
proper functioning 

Pump does not operate Energize pump to see 
if water is discharged 

September or after one 
month of inactivity 
during the wet season 

Make assessment to 
determine if problem 
is electrical or 
mechanical.  Take 
appropriate action.  
Replace pump if 
needed.  Target 
completion time is 10 
days (keep one pump 
in storage as back-up) 

District 7 filters only 

Inspect pumps for 
serviceability and 
periodic maintenance 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

District 7 filters only 

Inspect for burrowing 
rodent activity 

Ground squirrel holes, 
vole or gopher mounds 

Visual observation Monthly, for rodent 
activity with 
abatement 
immediately if the 
activity affects the 

• Where ground 
squirrels are 
active, firmly 
backfill the 

None 
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MEDIA FILTERS – SAND 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

activity affects the 
performance of the 
BMP  otherwise abate 
annually in September 

burrows to prevent 
seepage, erosion 
and leakage.   

 
• Where ground 

squirrels are not 
active, confirm 
that no owl activity 
is present (a 
biologist may be 
needed if 
uncertain). Firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where gophers are 
present, level the 
mounds and firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where voles are 
present, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage 
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MEDIA FILTERS – SAND 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

• If ground squirrel 
abatement is 
needed conduct a 
one time poisoning 
program.  After the 
appropriate 
amount of time has 
passed (determined 
by the pesticide 
applicator), firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

Inspect for possible 
endangered species, 
threatened species and 
species of special 
concern within the 
BMP maintenance 
perimeter. 

Presence of bare 
ground, sparse ground 
cover, woodpiles, 
rocks, logs, rocks, 
evidence of burrowing 
animal damage or 
evidence of ponding, 
emergence of woody 
vegetation, or shrubs,  

Visual observation Weekly, during the 
wet season 

•  On March 1 place 
nylon/plastic mesh 
with mylar strips over 
the filter sand area to 
prevent bird nesting.  
Remove the mesh and 
mylar in September 
each year.  If nesting 
occurs in the BMP, 
immediately notify the 
engineer. 
 
• Remove debris, 
woodpiles etc. within 
10 days. 

Vulnerable sites: 
 
I-5/La Costa PR 
I-5/SR-78 PR 
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MEDIA FILTERS – SAND 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

 
• On Mar 1, deploy 
stakes with mylar 
strips and place 
scarecrow device 
around BMP.  If 
burrows are found 
between Mar 1 and 
Aug 30, a biologist 
needs to confirm that 
no birds are nesting in 
the burrows before 
sealing the hole.  

Inspect for standing 
water 

Water accumulation in 
any structure or other 
location within the 
filter 

Standing water in any 
structure or other 
location within the 
filter 

Annually, May 1 Where gravity 
draining is possible, 
drain the standing 
water 

None 

General Maintenance 
Inspection 

Inlet structures, outlet 
structures, filter fabric 
or other features 
damaged, emergence 
of vegetation, graffiti 
or vandalism, fence 
damage, etc. 

Visual observation Monthly Within 30 working 
days, take corrective 
action.   Consult 
engineer if immediate 
solution is not evident. 
 

None 
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MULTI-CHAMBER TREATMENT TRAINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Maximum filter drain 
time of 72 hrs for 
design and smaller 
storms 

Drain time greater 
than 72 hours or 
sediment accumulation 
is greater than 0.1 inch 
over more than 50 
percent of the fabric 
surface area. 

Visual observation After each target storm Remove and replace 
filter fabric blanket. 
Target completion 
period within 10 days. 
If problem persists, 
consult with engineer, 
the media may need to 
be replaced. 

None 

Inspection for trash/ 
debris at inlet and 
outlet structures and 
the MCTT 

Trash/debris present Visual observation Weekly during periods 
of extended wet 
weather (rain within 
previous week of 0.10 
in) and monthly during 
the dry season. 

Remove and dispose 
of trash and debris. 
Target completion 
period within 1 day 
during wet season, 10 
days during dry 
season. 

None 

Inspection for 
sediment accumulation 

Maximum of 6-inches 
in main settling 
chamber 
 
Maximum of 2-feet 
grit chamber, or 
 
 
Any parameter 
concentration (See Vol 
II) exceeds 50% of 
Title 22 TTLC. Or, if 
the parameter 
concentration falls 

Measure with 
appropriate device 
 
 
 
 
 
 
Characterize sediment 
by sampling according 
to OMM plan Vol II 
and send samples to 
lab 

Measure sediment 
depth monthly during 
period of extended wet 
weather. 
 
 
 
 
Characterize sediment 
annually on May 1 

Remove sediment 
within 10 days during 
wet season, 
characterize sediment 
and dispose of the 
sediment within 30 
days 
 
If sediment 
characterization 
exceeds maintenance 
indicator, remove and 
dispose of sediment. 

None 
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MULTI-CHAMBER TREATMENT TRAINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

between 10X STLC 
and TTLC, is less than 
50% TTLC, and the 
WET results exceed 
50 % of the STLC 
value. 

Inspect for possible 
vector harborage 

Standing water for 
more than 72 hours 

Visual observation Monthly and 72 hours 
after target storm 
event 

Immediately notify 
VCD for vector 
abatement assessment. 
Renew vector control 
briquettes every 3 
months. 

None 

Inspect for standing 
water 

Water accumulation in 
any structure or other 
location within the 
device 

Standing water in any 
structure or other 
location within the 
device 

Annually, May 1 Where gravity 
draining is possible, 
drain the standing 
water.  Where gravity 
draining is not 
possible, pump water 
from the structure.  All 
structures should be as 
dry as possible at the 
end of the Wet Season 
(June 1 each year) to 
prevent possible 
mosquito breeding. 
 

None 

Replace filter media 
every 3 years per 
designer’s 
specification 

Operation greater than 
3 years 

Not applicable Every 3 years Remove and replace 
filter media 

None 
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MULTI-CHAMBER TREATMENT TRAINS 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect sorbent 
pillows in main 
settling chamber  
 

 Darkened by oily 
material 

Visual Observation  Semi-annually, once at 
the end of the wet 
season 

Annually, renew 
sorbent pillows, or 
immediately if pillows 
are darkened by oily 
material 

None 

Inspect pumps for 
proper functioning 

Pump does not operate Energize pump to see 
if water is discharged 

September or after one 
month of inactivity 
during the wet season 

Make assessment to 
determine if problem 
is electrical or 
mechanical.  Take 
appropriate action.  
Replace pump if 
needed.  Target 
completion time is 10 
days (keep one pump 
in storage as back-up) 

None 

Inspect pumps for 
serviceability and 
periodic maintenance 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

None 

General Maintenance 
Inspection 

Inlet structures, outlet 
structures, filter fabric, 
settling tubes or other 
features damaged, 
emergence of 
vegetation, graffiti or 
vandalism, fence 
damage, etc. 

Visual observation Monthly Within 30 working 
days, take corrective 
action.   Consult 
engineer if immediate 
solution is not evident. 

None 
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OIL-WATER SEPARATOR 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect for sediment 
accumulation in the 
pre-separator and 
separator chamber 

Greater than 12-inches Measure with 
appropriate device 

Quarterly Within 10 working 
days remove the 
accumulated material 
with a suction hose 
from a vacuum vehicle 
or portable pump. 

None 

Inspect for oil 
accumulation in oil 
chamber 

Oil depth is not more 
than 50 percent of 
chamber volume 

Gauge the level of 
oil/water with a 
wooden gauge stick 

Quarterly Within 10 working 
days remove and 
dispose of oil and 
grease.  

None 

Inspect coalescer for 
debris and gummy 
deposits 

Debris or gummy 
deposits present 

Visual observation Two times per year – 
at the beginning and 
end of each wet season 
(Sep 1 and April 15) 

Wash the coalescer 
with a high-pressure 
hot water.  

None 

Inspect water level in 
tank 

Less than full Visual observation Monthly Fill with water within 
1 day 

None 

Inspect for general 
mechanical integrity 

Per manufacture’s 
guidelines 

Per manufacture’s 
guidelines 

Monthly during the 
wet season and before 
the beginning of the 
wet season 

Operate each 
mechanical component 
to ensure proper 
operation.  Repair as 
needed 

None 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

24-hour draw down 
measured between the 
rim of the outlet 
structure and invert of 
the WQ orifice in the 
outlet structure. 

Drawdown greater 
than 25 hours or water 
is flowing over weir. 

Evaluate drain time 
from inlet and outlet 
flow data loggers or 
observe 25 hours after 
target storm. 
 
Observation of water 
flowing over spillway 

After each target storm 
event 

If >25-hours: Open 
gate to discharge water 
to permanent pool 
elevation, clear outlet 
of debris.  Consult 
engineer if needed. 
 
If water is spilling 
over weir, open canal 
gate until water level 
is at permanent pool 
elevation. Check/clear 
outlet of debris. 

None 

Inspect for burrowing 
rodent activity 

Ground squirrel holes, 
vole or gopher mounds 

Visual observation Monthly, for rodent 
activity with 
abatement 
immediately if the 
activity affects the 
performance of the 
BMP  otherwise abate 
annually in September 

• Where ground 
squirrels are 
active, firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage.   

 
• Where ground 

squirrels are not 
active, confirm 
that no owl activity 
is present (a 
biologist may be 
needed if 

None 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

uncertain). Firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where gophers are 
present, level the 
mounds and firmly 
backfill the 
burrows to prevent 
seepage, erosion 
and leakage. 

• Where voles are 
present, firmly 
backfill the 
burrows prevent 
seepage, erosion 
and leakage.  

• If ground squirrel 
abatement is 
needed conduct a 
one time poisoning 
program.  After the 
appropriate 
amount of time has 
passed (determined 
by the pesticide 
applicator), firmly 
backfill the 



BMP Maintenance Indicator Document 
Revised: 10/09/00 
Threshold14a.doc 

43 

WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

burrows to prevent 
seepage, erosion 
and leakage.  

 
 

Inspect for possible 
endangered species, 
threatened species and 
species of special 
concern within the 
BMP maintenance 
perimeter. 

Evidence of 
emergence of woody 
vegetation, shrubs, 
burrowing animal 
damage. Presence of 
logs, woodpiles, rocks, 
or large debris. 

Visual observation Monthly, during the 
wet season 

• Remove debris, 
woodpiles etc. within 
10 days.   
 
• On Mar 1, deploy 
stakes with mylar 
strips and place 
scarecrow device 
around BMP.  If 
burrows are found 
between Mar 1 and 
Aug 30, a biologist 
needs to confirm that 
no birds are nesting in 
the burrows before 
sealing the hole.  
Remove floating 
debris and dead and 
floating vegetation 
mats within 10 days. 
 

None 

General Maintenance 
Inspection 

Inlet structures, outlet 
structures, side slopes 
or other features 

Visual observation Monthly Within 10 working 
days, take corrective 
action, or restore to as-

None 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

damaged, significant 
erosion, graffiti or 
vandalism, fence 
damage, etc. 

constructed condition.  
Consult engineers if 
immediate solution is 
not evident. 

Inspect Zone 1 4 for 
plant coverage and 
density to sustain 
vector abatement 
efficacy  
(See attachments for 
zone locations.) 

Observable plant 
coverage/density  
 

Visual, visible plant 
growth or emergent 
plant growth  

Annually, at the end of 
the monitoring season 
or about May 30 

1. Have a biologist 
survey the Wet 
Basin to determine 
if any birds are 
nesting or other 
sensitive animals 
are present. If 
birds are nesting, 
with advice from 
the biologist, 
proceed with the 
maintenance. 

2. Lower and 
maintain the water 
level to expose the 
area to be 
maintained, do not 
completely drain 
basin 

3. Mechanically 
remove all plants 

None 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect Zone 2 4 for 
plant coverage and 
density to sustain 
vector abatement 
efficacy 6 

Plant density is such 
that mosquito fish 
cannot swim freely in 
the planted area. 

 Mosquito fish cannot 
be seen in the planted 
area, plant density 
approximately 80 to 
100 percent 

Monitor Quarterly, 
and annually, at the 
end of the monitoring 
season or about May 
30 

Annually, or at a 
special request of the 
local vector control 
agency 
 
1. Have a biologist 

survey the Wet 
Basin to determine 
if any birds are 
nesting or other 
sensitive animals 
are present.  If birds 
are nesting, with 
advice from the 
biologist, proceed 
with the 
maintenance. 

2. Lower and 
maintain the water 
level to expose the 
area to be 
maintained, do not 
completely drain 
basin 

3. Mechanically 
remove Typha sp. 
(cattail), Scirpus 
sp. (bulrush) to 
produce random 

None 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

plant clusters (2-5 
plants) with 
clusters at 
approximately 0.5 
meters on center4. 
An effort should 
be made to 
maintain a ratio of 
Scirpus to Typha 
of 2:1.  If the 
plants are cut, cut 
the plant to below 
the permanent pool 
water surface.  

4. Dispose of the 
plant material in a 
landfill or other 
appropriate 
disposal area. 

5. Monitor plant 
density quarterly 
to determine grow 
back rate. 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Maintain Vegetated 
Access Road to reduce 
fire hazard from 
contact with vehicle 
catalytic converters. 
(See attachments.) 

Average plant height 
exceeds 6 inches. 

Visual inspection of 
vegetation throughout 
maintenance access 
road. 

In October, and 
January and monthly 
during dry season. 

Cut plants to an 
average height of 4 
inches. 
 

None 
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WET BASIN 
Preventive Maintenance and Routine Inspections 
 
DESIGN CRITERIA, 
ROUTINE ACTIONS 

MAINTENANCE 
INDICATOR 

FIELD 
MEASUREMENT 

MEASUREMENT 
FREQUENCY 

MAINTENANCE 
ACTIVITY 

SITE-SPECIFIC 
REQUIREMENTS 

Inspect for sediment 
accumulation in 
forebay and main pond 

More than 2 inches in 
the forebay and 4 
inches in the main 
pond, or 
 
 
 
 
 
 
 
 
 
Any parameter 
concentration (See Vol 
II) exceeds 50% of 
Title 22 TTLC. Or, if 
the parameter 
concentration falls 
between 10X STLC 
and TTLC, is less than 
50% TTLC, and the 
WET results exceed 
50 % of the STLC 
value. 

Measure in forebay by 
estimating depth using 
stationing along 
concrete maintenance 
ramp.  In main pond 
by measuring down 
from water quality 
orifice and comparing 
to as-constructed 
grade. 
 
 
 
Sample according to 
OMM plan Vol II and 
send samples to lab 

When pond is drained 
for Zone 1 plant 
removal, or every 3 
years. 
 
 
 
 
 
 
 
 
 
Test May 1 each year 

Remove and dispose 
of sediment. Target 
completion period 
within 30 days. By 
November 1, restore 
vegetation to the plan 
shown on the as-built 
drawings.   
 
 
 
 
 
If sediment 
characterization 
exceeds maintenance 
indicator, remove and 
dispose of sediment.  
Regrade. By 
November 1, restore 
vegetation to the plan 
shown on the as-built 
drawings.   
 

La Costa site only 
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NOTES: 
 
1. The design storm event is a storm that has a one year, 24 hour recurrence frequency. 
2. A target storm event is a storm with a prediction of greater than 0.25 inches of rainfall or 0.1 inches for drain inlet inserts.  Storm events should 

be separated by at least 72 hours of dry weather from the previous storm event.  
3. Woody wetland vegetation consists of: willows (Salix spp), mule fat (baccharis salicifolia), cottonwood (populus fremontii), and western 

sycamore (plantanus racemosa). Note, this criterion is not applicable to the wet basin. 
4. Zone 1, open water area of the basin, average depth is about 3 feet.  Zone 2, shallow water bench, depth of water 0 –12 inches.  Zone 3, periodic 

inundation is the temporary water storage volume impounded between the permanent pool and the overflow weir, i.e. the water quality storage. 
(See attachments for zone locations.)  Zone A is the remaining upland slope between Zone 3 and the maintenance road. 

5. Sediment characterization is the testing required for disposal as specified in Title 22 – Environmental Health Standards, Article 3 – 
Characterization of Materials for Waste Disposal  

6. This action should be revisited in April 2001 to determine its efficacy and if any modifications are needed. 
 
 
This Maintenance Indicator Document has been developed using site-specific information gathered by specialists trained in the identification of 
threatened and endangered species and their habitat.  Information contained in this document includes guidance for inspection for possible threatened 
and endangered species harborage.  Further, some of the maintenance recommendations are based on the requirements of specific plant species used 
in this Pilot Program.  The recommendations provided in this document must be reassessed with respect to species and plant materials if the guidance 
contained herein is to be used for a separate project in another area. 
 

 



 
APPENDIX F:   LA COSTA INFILTRATION BASIN GROUNDWATER LOG 
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Groundwater Level Monitoring at I-5/La Costa Infiltration Basin Site
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BMP RETROFIT PILOT PROGRAM
PS&E LOCATION 3
I-5/LA COSTA AVE INFILTRATION BASIN

Date Time Pond Depth* Groundwater Elev (FT)*
Delta By

Headwall (FT) Monitoring Well (FT) (FT) (FT)

12/12/97 --- --- BORING WW-1 --- 2.22 4.67 GDC

12/13/97 --- --- BORING WW-2 --- 1.69 5.20 GDC

12/23/97 --- --- --- --- No groundwater encountered. --- GDC

2/10/98 --- --- 3.00 --- 7.92 -1.03 GDC

4/21/98 --- --- 5.85 --- 7.34 -0.45 GDC

6/30/98 10:00am --- 6.90 --- 6.29 0.60 KLI

7/31/98 4:15pm --- 6.95 --- 6.24 0.65 KLI

8/31/98 11:57am --- 7.17 --- 6.02 0.87 KLI
9/28/98 --- --- --- --- 4.38 --- RBF

11/2/98 4:04pm --- 7.60 --- 5.59 1.30 KLI

11/11/98 4:55pm --- 7.60 --- 5.59 1.30 KLI

12/2/98 --- --- 7.61 --- 5.58 1.31 KLI
12/17/98 --- --- --- --- 0.00 --- CT RE

1/20/99 7:05am --- 7.14 --- 6.05 0.84 GDC

2/24/99 10:15am 2.08 --- --- --- --- GC

3/2/99 2:00pm 1.88 --- --- --- --- AW

3/9/99 11:00am 1.73 --- --- --- --- GC

3/12/99 1:00pm 1.86 9.00 1.45 4.19 2.70 AW
3/16/99 4:55pm 1.98 6.90 1.57 6.29 0.60 AW

3/23/99 10:00am 1.76 7.08 1.35 6.11 0.78 AW

3/26/99 10:20am 2.48 9.00 2.07 4.19 2.70 AW
3/30/99 9:05am 2.28 8.85 1.87 4.34 2.55 AW

4/2/99 8:15am 2.89 8.35 2.48 4.84 2.05 AW

4/6/99 2:00pm 2.69 7.00 2.28 6.19 0.70 AW

4/9/99 10:00am 2.67 7.00 2.26 6.19 0.70 AW
4/13/99 10:00am 2.89 6.91 2.48 6.28 0.61 AW

4/20/99 9:50am 2.52 9.30 2.11 3.89 3.00 AW

4/27/99 2:25pm 2.50 7.10 2.09 6.09 0.80 AW

5/5/99 1:10pm 2.06 7.00 1.65 6.19 0.70 AW
5/18/99 5:55pm 1.66 7.15 1.25 6.04 0.85 AW

5/25/99 5:40pm 1.50 7.10 1.09 6.09 0.80 AW

6/8/99 5:40pm 1.30 7.25
0.89

5.94 0.95 AW

6/15/99 1:45pm 1.10 7.20 0.69 5.99 0.90 AW

6/28/99 1:50pm 0.82 7.30
0.41

5.89 1.00 AW

Field Reading

TABLE 1
WATER SURFACE ELEVATION SUMMARY SHEET
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BMP RETROFIT PILOT PROGRAM
PS&E LOCATION 3
I-5/LA COSTA AVE INFILTRATION BASIN

Date Time Pond Depth* Groundwater Elev (FT)*
Delta By

Headwall (FT) Monitoring Well (FT) (FT) (FT)

Field Reading

TABLE 1
WATER SURFACE ELEVATION SUMMARY SHEET

7/7/99 12:45pm 0.62 7.50 0.21 5.69 1.20 AW

7/19/99 10:30am 0.43 7.40 0.02 5.79 1.10 AW

8/3/99 11:45am 0.22 7.50 -0.19 5.69 1.20 AW

8/17/99 10:50am 0.12 7.55 -0.29 5.64 1.25 AW

8/31/99 9:50am 0.12 7.55 -0.29 5.64 1.25 AW

9/15/99 11:45am -0.26 7.60 -0.67 5.59 1.30 AW

9/28/99 11:55am 0.08 7.60 -0.33 5.59 1.30 AW

10/12/99 10:05am 0.08 7.65 -0.33 5.54 1.35 AW

10/26/99 3:00pm 0.08 7.70 -0.33 5.49 1.40 AW

11/9/99 2:35pm 0.08 7.65 -0.33 5.54 1.35 AW

11/23/99 4:05pm No standing water. 7.60 No standing water. 5.59 1.30 FP

12/8/99 10:15am No standing water. 7.75 No standing water. 5.44 1.45 AW

12/21/99 3:30pm No standing water. 7.75 No standing water. 5.44 1.45 AW

1/4/00 12:20pm No standing water. 7.65 No standing water. 5.54 1.35 AW

1/18/00 8:50am No standing water. 7.85 No standing water. 5.34 1.55 AW

2/1/00 10:15am Small Pools. 7.45 No standing water. 5.74 1.15 CW

2/15/00 4:45pm 1.60 7.50 1.19 5.69 1.20 MZ

2/29/00 12:30pm 2.90 7.25 2.49 5.94 0.95 MZ

3/15/00 2:30pm 2.90 7.18 2.49 6.01 0.88 CW

3/28/00 11:15am 1.51 7.35 1.10 5.84 1.05 CW

4/11/00 10:00am 1.20 7.50 0.79 5.69 1.20 BJ
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BMP RETROFIT PILOT PROGRAM
PS&E LOCATION 3
I-5/LA COSTA AVE INFILTRATION BASIN

Date Time Pond Depth* Groundwater Elev (FT)*
Delta By

Headwall (FT) Monitoring Well (FT) (FT) (FT)

Field Reading

TABLE 1
WATER SURFACE ELEVATION SUMMARY SHEET

4/24/00 9:30am 1.60 7.45 1.19 5.74 1.15 MZ

5/12/00 10:00am 0.78 7.60 0.37 5.59 1.30 CW

5/24/00 2:10pm 0.59 7.63 0.18 5.56 1.33 MZ

6/15/00 11:30am 0.47 7.70 0.06 5.49 1.40 BJ

6/30/00 10:30am No standing water. 7.80 No standing water. 5.39 1.50 BJ

7/12/00 11:30am No standing water. 7.90 No standing water. 5.29 1.60 CW

7/28/00 12:10am No standing water. 7.91 No standing water. 5.28 1.61 VG

8/11/00 1:00pm No standing water. 7.92 No standing water. 5.27 1.62 CW

*  Temporary Well:  Well Cover elevation 10.99 ft (3.35m).  Well rim elevation 10.92 ft.

WSE at monitoring well = Well cover elevation (FT) - Monitoring Well Reading (FT)

*  Permanent Well:   Monitoring well notch at elevation 13.186 ft (4.02m)

WSE at monitoring well = Notch elevation (FT) - Monitoring Well Reading (FT)

Monitoring Well reading = Distance to groundwater surface

*  Pond Depth = Headwall Field Reading (FT) - Pipe Invert Location on the Headwall Gauge (FT)

Pipe Invert Location on the Headwall Gauge (FT) = 0.41 ft

Delta = Basin Invert - Groundwater elevation

Basin Invert = 6.89 FT (2.1m)

AW- RBF

FP- RBF

GC- RBF

GDC-Group Delta Consultants (Formerly LKR- The LKR Group, Consulting Geotechnical Engineers)

KLI- Kinnetic Laboratories, Inc.

CT RE- Caltrans Resident Engineer

Note:  Negative Pond Depths indicate ponded water is below invert.  
This is due to scour and settlement of the invert material.
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APPENDIX H:  OMM COST SUMMARY 



BMP Retrofit Pilot Program
Maintenance Operation

Cost Accounting Summary, 1999-00

DISTRICT:  11 LOCATION:  Carlsbad Maintenance Station

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
Total
(hrs)

Avg.
Rate TOTAL $

Administration
General program support/Follow-up 2.0 1.5 0.5 1.0 0.5 2.0 1.4 2.3 2.8 14.0 $120 1,675$         
Encroachment Permits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                
Travel 0.5 0.5 0.3 0.3 0.5 0.5 0.5 1.0 1.3 5.3 $87 461$            
Unscheduled events 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $87 -$                

Monthly Subtotal (hours) 2.5 2.0 0.8 1.3 1.0 2.5 1.9 3.3 4.0 0.0 0.0 0.0 19.3
Monthly Subtotal ($) $284 $224 $82 $146 $104 $284 $212 $363 $440 $0 $0 $0 $2,136

Task Subtotal = $2,136

Operation
Wet season inspections 0.5 0.5 0.5 0.5 1.0 0.5 0.5 1.0 0.0 5.0 $55 275$            
Dry season inspections 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 1.0 $55 55$             
Unscheduled inspections/field calls 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $60 -$                

Monthly Subtotal (hours) 0.5 0.5 0.5 0.5 1.0 0.5 0.5 1.0 1.0 0.0 0.0 0.0 6.0
Monthly Subtotal ($) $28 $28 $28 $28 $55 $28 $28 $55 $55 $0 $0 $0 $330

Task Subtotal = $330

Maintenance
Scheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0 0.3 1.0 $55 55$             
Unscheduled maintenance 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                
Vandalism 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                
Acts of God 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                
Landscape Maintenance Contractor 0.0 0.0 0.0 0.0 0.0 0.0 6.2 0.0 0.0 6.2 $0 -$                
Sediment Removal Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Other Contractor 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0 0.3 0.0 0.0 0.0 7.2
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $41 $0 $14 $0 $0 $0 $55

Task Subtotal = $55

Vector Control
Contract & General administration 0.3 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 1.1 $87 91$             
Vector prevention maint. (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $65 -$                
Response to VCD calls (consultant) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $55 -$                
VCD efforts (contracted) 0.5 0.5 0.3 0.3 0.5 0.5 0.5 0.5 0.5 0.5 4.6 $55 250$            

Monthly Subtotal (hours) 0.8 0.6 0.4 0.4 0.6 0.6 0.6 0.6 0.6 0.5 0.0 0.0 5.6
Monthly Subtotal ($) $49 $36 $22 $25 $36 $36 $36 $36 $36 $28 $0 $0 $342

Task Subtotal = $342

Equipment
Piece of Equipment 1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Piece of Equipment 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Piece of Equipment 3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Piece of Equipment 4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Piece of Equipment 5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                
Piece of Equipment 6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $0 -$                

Monthly Subtotal (hours) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Monthly Subtotal ($) $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0 $0

Equipment Subtotal = $0

Direct Costs Total $
VCD supplies (direct costs less labor) -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             

Reproduction -$         -$        -$        -$          10$      -$        -$        -$        -$        10$           
Postage/FedEx -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             

Lodging 15$       -$        -$        -$          -$        -$        -$        -$        -$        15$           
Per Diem -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             

Incidentals -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             
Vehicle Rental/Lease 40$       16$      11$      5$         9$       22$      13$      19$      14$      148$         

Airfare -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             
Field Supp./Expendables -$         5$       -$        -$          -$        -$        -$        -$        -$        5$             

Equipment Rental -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             
Sediment Analyses -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             
Sediment Disposal -$         -$        -$        -$          -$        -$        -$        -$        -$        -$             

Fax 0.50$    -$        -$        -$          -$        -$        -$        -$        -$        1$             
Salt Grass Reserve -$         -$        -$        -$          -$        -$        -$        -$        613$    613$         

Other Direct Costs -$         -$        -$        -$          -$        -$        -$        -$        5$       5$             
Monthly Subtotal 55$       21$      11$      5$         19$      22$      13$      19$      631$    -$           -$        -$        795$         

MONTHLY TOTAL $415 $308 $143 $204 $213 $369 $329 $473 $1,176 $28 $0 $0 1999/2000 TOTAL = $3,658

SITE NO.  112207b BMP TYPE:  Infiltration Trench CONSULTANT:  KLI
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Executive Summary 
 
A monitoring program was carried out to determine the abundance of pathogen-vectoring 
and nuisance flies at 33 sites of the Caltrans Stormwater BMP Retrofit Program in Los 
Angeles (Caltrans District 7) and San Diego (Caltrans District 11) counties before and 
during stormwater device operation.  The monitoring program consisted of two 
components: (1) a background monitoring program carried out during the second half of 
1998, before the BMPs were operational, and (2) a post-construction monitoring program 
carried out as and after construction was completed at the majority of sites.  Post-
construction monitoring began in January 1999 and terminated on the last week of June 
2000.  Adult host-seeking mosquitoes (i.e., female mosquitoes potentially biting humans), 
gravid mosquitoes (i.e., female mosquitoes ready to lay eggs), and non-biting midges 
were collected using two types of traps: (1) carbon dioxide-baited, UV light traps and (2) 
gravid traps. 
 
There were no significant differences in the abundance of host-seeking mosquitoes and 
midges at stormwater BMP sites in July - December 1998 versus July - December 1999; 
however, several sites showed increased gravid mosquito activity during 1999.  This 
comparison of pre- and post-construction insect activity is for a period of comparatively 
little precipitation and, consequently, most stormwater BMPs should not have contained 
standing water during much of the annual period of greatest mosquito activity in 1999.  
Also, any differences that might have occurred due to vector production from the sites 
would have been lessened because of the control efforts focused on the immature 
mosquitoes.  Increased host-seeking and gravid mosquito activity was observed during 
2000 at several sites, particularly enhanced gravid mosquito activity at 79% of sites in 
District 11. 
 
Mosquito abundance at “control” locations was significantly lower than at paired 
stormwater BMP sites, particularly media filters, for 50-75% of comparisons.  The 
number of host-seeking or gravid mosquitoes collected at sites that were designated as 
“controls” was never significantly greater than the abundance of mosquitoes at paired 
stormwater BMP sites (i) during July through December 1999, (ii) during a shorter, but 
comparatively wetter, period from May through early July 1999, and (iii) during spring 
2000. 
 
Activity of mosquito populations was however generally low and did not differ 
consistently for a particular stormwater BMP design in comparisons across all sites.  
Averaged across sites, host-seeking activity was < 2 individuals per trap night and gravid 
activity was < 15 individuals per trap night.  Gravid mosquitoes may provide a better 
measure of vector activity than do host-seeking mosquitoes because overall gravid 
mosquito activity was 10 to 13-fold greater than host-seeking activity at most of the 
trapping sites.  Stormwater BMPs containing standing water, such as CDS units, MCTTs, 
and wet basins, will require continuous vector monitoring.  Mosquito activity at the wet 
basin increased over time and was probably associated with increased coverage by 
emergent vegetation.  Gravid mosquito activity increased markedly following the 
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installation of CDS units.  Design features that permit standing water in stormwater 
BMPs which otherwise would not hold water for > 72 hours (i.e., cisterns and sumps at 
bioswales and biostrips) will also produce mosquitoes and elevate mosquito abundance 
above the natural background levels. 
 
Adult midge activity at stormwater BMP sites did not increase significantly above the 
background levels that were present prior to operation of the stormwater BMP retrofit 
devices.  This observation suggests that none of the stormwater devices was producing 
significant numbers of chironomid midges. 
 
The adult monitoring program coincided with a program to monitor the presence of 
immature mosquito life stages in standing water at the BMP sites.  The larval surveys and 
coordination of control efforts are being carried out under the direction of the California 
Department of Health Services.  The presence of mosquito larvae provides unequivocal 
evidence of vector production at a particular site and results from larval surveys will aid 
in further interpretation of the results presented here. 
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Overview: 
In 1997, the California Department of Transportation (Caltrans) initiated a program to 
evaluate the cost effectiveness and water quality benefits of nine designs for processing 
stormwater discharge at 33 sites in southern California.  Thirty-nine structural Best 
Management Practices (BMPs) were to be retrofitted to freeways, interchanges, park and 
rides and maintenance stations in Los Angeles (26 BMPs at 21 sites in Caltrans District 
7) and San Diego (13 BMPs at 12 sites in Caltrans District 11) counties.  Some of the 
stormwater devices have the potential to produce pestiferous insects and vectors of 
pathogens causing human disease. 
 
The purpose of the monitoring program described here was to determine the abundance of 
adult host-seeking mosquitoes (i.e., female mosquitoes potentially biting humans), gravid 
mosquitoes (i.e., female mosquitoes ready to lay eggs), and non-biting midges at Caltrans 
Stormwater BMP retrofit locations in Los Angeles (Caltrans District 7) and San Diego 
(Caltrans District 11) counties before and during stormwater device operation.  The 
monitoring program consisted of two components: (1) a background monitoring program 
carried out during the second half of 1998, before the BMPs were operational, and (2) a 
post-construction monitoring program carried out after construction was completed at the 
majority of sites, beginning in January 1999 and terminating on the last week of June 
2000.  This monitoring coincides and supplements a program to monitor the presence of 
immature mosquito life stages in standing water at the BMP sites, which is being carried 
out under the direction of the California Department of Health Services. 
 
This report (1) summarizes the results for the post-construction monitoring program, (2) 
compares the abundance of mosquitoes and midges before and after operation of the 
stormwater BMPs and (3) compares mosquito and midge abundance at operational BMP 
sites to sites without stormwater BMPs.  The data collected during the background 
monitoring program have been summarized previously (Walton 1999). 
 
 
Rationale: 
Mosquito abatement is an important concern in southern California because the climate is 
amenable to mosquitoes and the pathogens that they can transmit for a large portion of the 
year. Biting flies such as mosquitoes are important vectors of pathogens that cause 
diseases in humans and domesticated animals.  The diseases have a variety of causative 
agents (e.g., viruses, bacteria, protistans).  Fifteen of the twenty-two (22) arboviruses in 
California are known to be transmitted by biting flies to humans and other mammals 
(Reisen 1995); eight (8) of the viruses have been shown to cause febrile and central 
nervous system illnesses in humans (Reeves 1990).  The rapid increase in the human 
population and the addition of new sources of standing water into a historically dry region 
creates the potential for disease transmission and nuisance biting by mosquitoes. 
 
Each year, encephalitis virus transmission is detected in sentinel bird populations which 
are used as an early warning system of virus activity within urban and rural settings of the 
region (Reisen 1995, Kramer et al. 1996).  Ongoing monitoring of wild bird populations 
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in Orange County has indicated that the St. Louis encephalitis virus has been present 
every year since monitoring began in 1987 (Bennett et al. 1996, Cummings et al. 1998).  
Mosquitoes that utilize storm drains, organically-enriched puddles and ponds, wetlands, 
etc., are capable of transmitting encephalitis viruses to humans and horses, as well as to 
birds which serve as the reservoir for the viruses.  Although the last serious encephalitis 
outbreak among humans in southern California occurred in the mid-1980s, mosquitoes 
and other flies which originate from freeway and stormwater drainage systems, treatment 
wetlands, and from nearly any unmanaged source of standing water can become a 
nuisance to people.  New or existing habitat that might produce large numbers of 
mosquitoes is a concern to the public agencies charged with vector control. 
 
In addition to mosquitoes whose biting potentially creates discomfort and transmits 
disease-causing pathogens to humans, non-biting midges in the family Chironomidae can 
also be produced in substantial quantities from standing water.  The immature stages of 
the midge life cycle occur in water.  Even though adult midges do not blood-feed like 
mosquitoes, they can become a serious nuisance near wetlands, drainage channels, lakes, 
golf course ponds, etc., where adults are attracted to lights and subsequently alight on, or 
enter, human residences.  Adult midges are very similar in appearance to mosquitoes and 
are also a concern for agencies charged with abating public nuisances. 
 
 
Sampling Overview 
In order to evaluate the abundance of mosquito and midge populations at stormwater 
BMP retrofit sites, a monitoring program was undertaken to sample the following: 
 
(1) host-seeking adult female mosquitoes by carbon dioxide-baited traps, 
(2) gravid female mosquitoes by gravid traps, and 
(3) adult midge populations by light traps. 
 
Although surveying larval mosquitoes and midges is a better approach for documenting 
the presence of nuisance insects and insects of concern to public health in a stormwater 
BMP device than is trapping adults, monitoring adult insect activity is important for 
several reasons.  First, monitoring adult mosquito and midge populations is important at 
sites where larval monitoring is not feasible throughout the entire basin (e.g., wet basins) 
and in sites where standing water in the BMP might not be readily accessible for 
larval/pupal sampling (e.g., oil/water separators, multi-chambered treatment trains 
(MCTTs), freeway drains and associated catch basins).  Second, if standing water is 
present, host-seeking mosquitoes that are attracted to a BMP site may create nuisance 
biting of humans.  Adult monitoring is required to assess this potential.  Last, adult 
monitoring was the only method available to compare insect activity before and after 
stormwater BMP construction because standing water, which supports immature 
mosquitoes and midges, was not present at the sites prior to construction. 
 
The two trap types used for monitoring are standard designs used in adult mosquito and 
midge surveillance programs (Service 1993, Merritt and Cummins 1994, Reisen 1995) 
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and are designed to utilize behaviors that are typical of many mosquito and midge 
species.  The adult population of mosquitoes can be separated into three groups based on 
behavior: (1) host-seeking, (2) gravid and (3) resting adults.  Host-seeking adults are 
female mosquitoes that are actively seeking a blood meal which will serve as a protein 
source necessary for the development of eggs.  In addition to a potential source of 
disease-causing pathogens, host-seeking individuals can be an annoyance to humans and 
to domesticated animals. 
 
Gravid mosquitoes are females that contain eggs and typically are collected as they search 
for sites to deposit their eggs, such as standing water.  Except in rare instances where 
females of particular species can produce one group of eggs without blood feeding, the 
majority of gravid females will have taken at least one blood meal.  Because more than 
one blood meal is required for the transmission of most disease-causing pathogens known 
in California, gravid females provide a more reliable means of assessing the prevalence of 
pathogens in the mosquito population than do host-seeking females. 
 
Resting individuals are usually a mixture of newly emerged females which have not taken 
a blood meal, recently blood-fed females which are digesting the blood prior to egg 
production, and males which do not consume blood.  Resting individuals are often 
collected in comparatively dark and humid environs, such as on shaded, vertical walls 
near mulch piles (Schreiber et al. 1993).  Whereas, host-seeking and gravid females of 
many species are collected readily by luring individuals to traps, collection of resting 
mosquitoes is considerably more time consuming because individuals are not easily 
attracted to traps. 
 
The abundance of host-seeking females represents the potential for nuisance biting and 
pathogen transmission.  The abundance of gravid females represents the potential for 
colonization of standing water and for pathogen transmission.  Both components of adult 
mosquito populations are routinely monitored throughout California (Reisen 1995). 
 
 
Sampling Site Locations 
The BMP pilot sites were selected by Caltrans and its consultants so that retrofit options 
allowed for observations pertaining to technical feasibility, costs of retrofitting and 
benefits.  Typical sites were selected along Caltrans’ right-of-way, including 
interchanges, park and rides (P&R) and maintenance stations (MS).  Each site for a 
retrofit pilot project was selected to be appropriate for the type of best management 
practice to be evaluated and without pre-judgment about the outcome of the associated 
retrofit pilot study.  BMP pilot sites are identified on Exhibit A within Appendix A and 
Exhibits A and B within Appendix A of the “BMP Retrofit Pilot Program: Vector Control 
Background Monitoring Plan (Mosquitoes and Midges)” for Caltrans District 7 (Caltrans 
1998a) and District 11 (Caltrans 1998b), respectively.  However, because of subsequent 
revisions in plans, BMP designs (e.g., sites 73102 and 73103) and locations (e.g., 
111104) differ from some of those listed in Caltrans (1998a, b). 
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Trap locations for the Vector Control Background Monitoring Program initially used the 
same designations listed in Caltrans (1998a, b), except for Penasquitos sites 1 (111101) 
and 2 (112201) in District 11.  These sites were designated as San Diego sites 11 and 12, 
respectively (Table 1).  BMP sites were assigned new designations as of 21 July 1999 by 
consultants coordinating the project; new identification numbers were assigned to vector 
monitoring sites to correspond with the water quality designations utilized by all agencies 
participating in the project (Table 1). 
 
Six additional locations were added during summer 1999 to serve as "control" locations 
for trapping at sites not adjacent to a stormwater BMP device (Table 1).  Only adult 
vector monitoring was carried out at the sites; therefore, they were not assigned a water 
quality number.  Control sites were paired with a particular stormwater BMP site and 
were chosen (1) to be on Caltrans property and (2) to be situated close enough to the 
BMP site that background levels of mosquito activity were likely to be equivalent, yet, 
the sites were far enough apart so no to strongly influence each other.  Control sites were 
in areas where adult mosquitoes are likely to be found, such as trees or near 
comparatively humid environs such as mulch piles.  A description of each trapping 
location follows. 
 
Altadena Maintenance Station (73211): Traps were positioned in vegetation near the 

entrance to the station and northeast of the BMP site. 
East Regional Maintenance Station (74202): Traps were positioned in vegetation along 

the southern perimeter of the maintenance station, behind a clearing area for 
compost. 

Foothill Maintenance Station (73216): Traps were positioned along a fence on the north 
side of the maintenance station. 

Termination Park and Ride (74204): Traps were positioned in/beneath vegetation 
between the parking lot and the overpass along the southwestern perimeter of the 
Park and Ride. 

Kearny Mesa Maintenance Station (112201): Traps were positioned in/beneath a tree in 
the northeast corner of station. 

Carlsbad Maintenance Station (112207): Traps were positioned adjacent to a mulch 
storage area on the northeastern side of the station. 

 
These six sites, two sites in Pacoima adjacent to standard freeway drains (73102C, 
73103C), and site 112202 served as control locations.  The trapping location for site 
112202 was not in the immediately adjacent to the BMP.  Because standing water was not 
found in the BMP, this device should not have produced mosquitoes and midges. 
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Table 1. Trapping locations for adult mosquitoes and midges at the Caltrans Stormwater 
BMP Retrofit Pilot Program. 

               
 Caltrans Retrofit Pilot Program District 7 

WQ Site No.  Bkgrnd. 
Monitor 

/UCR No. 

Site Operational 
Date 

BMP Type 

73101 10 I-605/SR-91 Interchange 4/9/99 IB 
73102 2 I-210/East of Orcas Ave. 5/19/00 CDS 

 1 I-210/West of Orcas Ave. 7/98 Control (73102C) 
73103 3 I-210/East of Filmore St. 5/19/00 CDS 

 4 I-210/East of Van Nuys Blvd. 7/98 Control (73103C) 
74101 9 I-5/I-605 Intersection 2/26/99 EDB 
74102 8 I-605/SR-91 Intersection 2/22/99 EDB 
74103 18 Paxton P&R Not operational MF 
74104 20 Metro MS Not operational MCTT 
74201 19 Alameda MS 5/17/99 Oil/Water Separator. 
74202 16 Eastern Regional MS 2/15/99 MF 

 25 Eastern Regional MS  Control (74202C) 
74203 7 Foothill MS 3/8/99 MF 

 23 Foothill MS  Control (74203C) 
74204 17 Termination P&R 5/17/99 MF 

 26 Termination P&R  Control (74204C) 
74206 21 Via Verde P&R 5/17/99 MCTT 
74208 22 Lakewood P&R 5/17/99 MCTT 

73211a,b 11 Altadena MS 10/1/99 Bio. Strip + IT 
 24 Altadena MS  Control (73211C) 

73216 7 Foothill MS 1/22/99 DII 
73217 5 Las Flores MS 1/22/99 DII 
73218 6 Rosemead MS 1/22/99 DII 

73222a,b 13 I-605/SR-91 Interchange 10/1/99 Bio.Strip+Swale 
73223 12 Cerritos MS 10/1/99 Bio. Swale 
73224 14 I-5/I-605 10/1/99 Bio. Swale 
73225 15 I-605/Carson & Del Amo Ave. 10/1/99 Bio. Swale 

 Caltrans Retrofit Pilot Program District 11 
111101 11 I-5/SR-56 1/24/99 EDB 
111102 1 I-15/SR-78   1/24/99 EDB 
111103 6 I-5/La Costa Ave. (w) 1/24/99 IB 
111104 7 I-5/La Costa Ave (se) 10/1/99 Wet Basin 
111105 2 I-5/ Manchester Ave. 10/1/99 EDB 
112201 12 Kearny Mesa MS 10/1/99 MF 

 14 Kearny Mesa MS  Control (112201C) 
112202 8 Escondido MS 2/16/99 MF/Control for 111102 
112203 9 I-5/La Costa P&R 2/16/99 MF 
112204 10 SR-78/I-5 P&R 2/26/99 MF 
112205 5 SR-78/Melrose Dr. 3/1/99 Bio. Swale 
112206 4 I-5/Palomar Airport Rd. 10/1/99 Bio. Strip 

112207a,b 3 Carlsbad MS 10/1/99 Bio. Strip + IT 
 13 Carlsbad MS  Control (112207C) 
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MATERIALS AND METHODS 
 
CO2-Light Traps 
In order to sample both mosquitoes and midges, carbon dioxide and ultraviolet light were 
combined into a single suction trap.  A miniature Centers for Disease Control (CDC) light trap 
with single 4-watt blacklight lamp (wavelength range: 320-420 nm in the near ultraviolet) was 
combined with a carbon dioxide source (dry ice).  The top of the trap consisted of (i) an adapter 
and (ii) an insulated storage container for solid carbon dioxide equipped with a manifold for 
delivering approximately 500 ml CO2 min-1.  Each CO2-light trap was stocked nightly with 
approximately 2 kg of dry ice.  The carbon dioxide sublimated above the fan and motor which 
provided suction to draw host-seeking mosquitoes into the collection chamber.  In order to 
standardize the trapping period, each trap was equipped with a photoswitch and gate system that 
was activated at dusk and deactivated after sunrise.  The gate closed and prohibited egress of 
adult flies from the trap after sunrise.  Power was supplied by either rechargeable 6 V batteries or 
by an array of D-cells. 
 
Gravid Traps 
A modification of the Reiter-Cummings gravid trap (Reiter 1983, 1987) was used to monitor the 
abundance of gravid (egg-laying) female mosquitoes.  The upper component assembly (42 X 21 
X 17 cm) included the motor, fan, intake and exhaust manifolds, power supply, electronics array 
and the collection chamber.  The lower component was a heavy-duty beige plastic tray 
(approximately 20 X 38 X 13 cm) that served as a basin for an organic infusion and as a support 
for the upper component assembly.  At each BMP pilot site, four liters of an organic infusion 
were added to the bottom of the gravid trap and then the top components of the trap were 
assembled and placed onto the trap's base.  In order to standardize the trapping period, each trap 
was equipped with a photoswitch that was activated at dusk.  The fan was deactivated upon 
collection of the trap on the following morning.  Power was supplied by either rechargeable 6 V 
batteries or by an array of D-cells. 
 
Each week a new infusion of oviposition medium (Reiter 1986) was set up in a large plastic trash 
bin.  The oviposition attractant consisted of 0.5 kg hay, 5 g dried brewer's yeast, 5 g lactalbumen 
and 114 liters of water aged for seven days.  The mixture was covered, and left to incubate for 5 
days out-of-doors.  In order to keep water temperatures below 40oC, the infusion chambers were 
to be kept out of direct sunlight.  Prior to use, the infusion was sieved (opening: ~0.6 cm) to 
remove floating debris.  The coarsely filtered infusion was transferred from the infusion chamber 
into 20 liter Nalgene carboys for transport to the BMP sites. 
 
Within each Caltrans district, a set of traps (one CO2-light and one gravid trap) was run on the 
same night at each trapping site.  Traps were run weekly at each site from April 1 until October 
31; and then biweekly from November through March.  This sampling frequency represents 
weekly samples during the peak activity for mosquitoes in southern California and biweekly 
samples during the late autumn when host-seeking and reproductive activities normally decline.  
Trapping was not carried out during rain events when mosquitoes are not active.  For locations 
where more than one BMP device was being studied (e.g., District 7 BMP sites 73203, 73216 
[Foothill MS Media Filter (MF)], 73211 [Altadena Biostrip + Infiltration Trench (IT)], 73222 [I-
605/SR 91 Interchange Biostrip + Bioswale]), one set of traps was run. 
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Traps were placed as close to prospective sites of the BMP devices as possible so not to interfere 
with daily operations at Maintenance Stations (MS) and Park and Rides (P&R), and so not to be 
jeopardized by or interfere with construction of the BMP devices.  Traps were situated in 
comparatively sheltered locations, often near vegetation or buildings.  In addition to apprising 
Caltrans supervisors, superintendents and other personnel of monitoring activities, a schedule of 
monitoring activities and pictures of the traps were provided to regional law enforcement 
agencies such as County Sheriffs Departments and the California Highway Patrol. 
 
Each trap carried a site-specific tag/label attached to the collection bag.  At collection, the fine 
mesh bags containing mosquitoes and midges were placed into an insulated cooler, returned to 
the laboratory and killed by freezing.  Freezing eliminated the need to use poisons (e.g., 
potassium cyanide) or other chemicals putatively harmful to humans (e.g., trichloroethylene) as a 
means of killing insects in the samples. 
 
Mosquitoes were identified using Bohart and Washino (1978) and Meyer and Durso (1998).  
Midges were categorized as morphospecies and representative specimens were sent to a 
systematic expert for identification.  Voucher specimens of all species collected during the 
background monitoring study are maintained at the Entomology Research Museum, University of 
California-Riverside. 
 
Weather data 
Daily weather data collected at five sites in Los Angeles County (Claremont, Glendale, Long 
Beach [El Dorado], Pomona, and Santa Monica) and at three sites in San Diego County 
(Escondido, Oceanside and San Diego) by the CIMIS (California Irrigation Management 
Information System, California Department of Water Resources) network were summarized.  
The Escondido weather station began operation on 1 February 1999.  Daily maximum, minimum 
and average temperatures were examined.  Seven day running averages for average daily 
temperature were computed for each site.  Precipitation data were available for all sites except 
Claremont.  Rainfall events > 2 mm (> 0.1 in.) were typically districtwide events; daily 
districtwide averages were calculated.  
 
Analyses 
Seasonal and natural variability in the number of insects collected at BMP sites was typically 
quite large, especially when counts were summed across several months.  The relationship 
between the variance and mean for counts of particular insects (e.g., host-seeking mosquitoes) 
collected by each trap type was examined for Los Angeles or San Diego sites using Taylor’s 
Power Law.  The variance increased directly (slope typically > 1.3) with the mean number of 
individuals collected at each site; therefore, insect abundance was log-transformed to stabilize the 
variance of counts.  A back-transformed geometric mean ± 95% confidence interval was 
calculated for each site. 
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Table 2. Positions of California Irrigation Management Information System (CIMIS) weather 
stations used in this study. 
________________________________________________________________________ 
 
Station no. Station name County  Latitude Longitude Elevation (m) 
________________________________________________________________________ 
 
Caltrans District 7 
   78  Pomona Los Angeles 34°03'30"N 117°48'42"W 219 
   82  Claremont Los Angeles 34°07'48"N 117°41'46"W 486 
   99  Santa Monica Los Angeles 34°02'28"N 118°28'34"W 102 
 102* El Dorado  Los Angeles 33°47'50"N 118°05'38"W 5 
 133  Glendale Los Angeles 34°11'59"N 118°13'56"W 333 
 
Caltrans District 11 
   49  Oceanside San Diego 33°15'21"N  117°19'11"W  15 
   66  San Diego San Diego 32°43'59"N 117°08'05"W 111 
 153† Escondido SPV San Diego 33°04'52"N 116°58'33"W 117 
________________________________________________________________________ 
* Station taken out of service on October 20, 1999. 
† Station began service on February 1, 1999. 
 
 
Comparisons of the abundance of host-seeking mosquitoes, gravid mosquitoes or adult 
chironomid midges between the preconstruction and postconstruction surveys for approximately 
the same period within each year (July-December 1998 versus July- December 1999) were made.  
Second, comparisons were made between the wet period of 1999 (May or June through early 
July) versus the dry period of 1999 (July through December) for the mosquitoes.  Third, 
comparisons among stormwater BMP designs for the total number of host-seeking or gravid 
mosquitoes collected during post-construction monitoring were carried out by ANOVA. 
 
The numbers of host-seeking and gravid mosquitoes collected at each pair of “control” site 
versus stormwater BMP sites were compared using paired t-tests.  Counts were log (x + 1)-
transformed prior to analysis.  Comparisons were made at the following District 7 sites: 73102 (I-
210/East of Orcas Ave. Continuous Deflection Separator [CDS] unit), 73103 (I-210/East of 
Filmore Ave. CDS unit), 73211(Altadena MS Biostrip and IT), 74203 (Foothill MS Media 
Filter), 74204 (Termination P&R Media Filter).  Site 73225 (I-605/Carson & Del Amo Ave. 
Bioswale) was initially designated as a control location for site 73101 (I-605/SR-91 Infiltration 
basin [IB]); however, because mosquito larvae were present at site 73225, this site was not 
considered further as a control location.  For District 11, the following sites were compared: 
112201 (Kearny Mesa MF), 112207 (Carlsbad MS Biostrip + IT), 112202 (Escondido MS: 
control) vs. 111102 (I-5/SR-56 Extended Detention Basin [EDB]) and 111103 (I-5/La Costa Ave 
IB) vs. 111104 (I-5/La Costa Ave. wet basin).  Comparisons were made for three periods: (1) 
July through December 1999, (2) spring 1999 and (3) spring 2000. 
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RESULTS 
District 7 sites: July - December 1998 vs. 1999 
 
Host-seeking Mosquitoes 
The abundance of host-seeking mosquitoes at Los Angeles sites did not differ appreciably over 
the period July 17 - December 17, 1998 versus July 22 - December 29, 1999 (Figure 1).  Relative 
to collections during 1998, the average number of host-seeking mosquitoes collected at the 
majority of sites did not change significantly during the summer and autumn 1999.  The number 
of host-seeking mosquitoes collected by CO2-light traps during 1999 increased significantly at 
site 19 (74201); however, it is unlikely that the oil/water separator installed at the Alameda 
Maintenance Station (MS) caused the increased mosquito abundance.  Overall, the number of 
mosquitoes actively searching for blood meals was low at most sites: the mean number of 
females per trap night was less than 1. 
 
 
Gravid Mosquitoes 
The abundance of gravid mosquitoes at Los Angeles sites did not differ appreciably over the 
period July 17 - December 17, 1998 versus July 22 - December 29, 1999 for most sites; however, 
an increased abundance of gravid mosquitoes was observed at 5 sites during 1999 (Figure 1).  
Relative to collections during 1998, the average nightly catches of gravid mosquitoes collected at 
sites 4 (control site for 73103, CDS unit in Pacoima), 11 (73211a,b; Altadena MS), 12 (73223, 
Cerritos MS), 16 (74202, Eastern Regional MS) and 22 (74208, Lakewood P&R) increased 
significantly during the summer and autumn 1999.  The number of mosquitoes collected by 
gravid traps during 1999 also increased at sites 3 (73103, I-210/Filmore CDS unit), 6 (73218, 
Rosemead MS), 7 (74203, Foothill MS), 10 (73101, I-605/SR-91 IB), 13 (73222a,b; I-605/SR-91 
Biostrip + bioswale) and 19 (74201, Alameda MS).  Yet, despite a near doubling of the mean for 
gravid female mosquitoes at many of these sites in 1999, the 95% confidence intervals for both 
years overlapped considerably for these sites.  Gravid mosquitoes were 4 to 10-fold more 
abundant than were host-seeking mosquitoes at most sites. 
 
 
Adult Midges 
Relative to the period July 17 - December 17, 1998, the abundance of adult midges in CO2-light 
trap collections at Los Angeles sites during July 22 - December 29, 1999 did not differ 
appreciably, or was lower, at all sites except for site 10 (Cerritos IB, 73101, Figure 2).  The 
increase in midge numbers at site 10 during 1999 was not significant.  Midge abundance after the 
comparatively wetter spring of 1998 was appreciably larger than during 1999 at sites 1 (73102-
control, Pacoima), 2 (73102, I-210/Orcas Ave. CDS unit), 4 (73103-control, Pacoima), 12 
(73233, Cerritos MS), 13 (73222a, b; I-605/SR-91) and 14 (73224, I-605/SR-91).  There is no 
evidence that the Retrofit Pilot Program BMP Sites that were operational during July through 
December 1999 produced midges in abundance greater than was observed during the pre-
construction period in 1998. 
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Figure 1. Host-seeking and gravid mosquitoes (± 95% CI) collected at District 7 BMP Retrofit Pilot 
Program Sites during July through December 1998 and 1999.  The abscissa of each plot lists the BMP 
sites by the number assigned to them during the background monitoring program and, for the sites 
added in 1999, as a continuation of the series above the last number used in each Caltrans district: 22 
in District 7 and 12 in District 11 (see Table 1).  Water quality numbers assigned to BMP sites are 
listed below background monitoring program site numbers. 
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Figure 2. Adult chironomid midges (± 95% CI) collected at District 7 Retrofit Pilot Program 
BMP Sites during July through December 1998 and 1999.  Numbering on the abscissa is 
explained in the legend to Figure 1. 
 
 
District 11 sites: July - December 1998 vs. 1999 
 
Host-seeking Mosquitoes 
The abundance of host-seeking mosquitoes at eleven of the San Diego sites over the period July 
19 - December 13, 1999 either did not differ or declined relative to the period July 30 - 
December 15, 1998 (Figure 3).  Host-seeking mosquito abundance at site 4 (112206, I-5/Palomar 
Airport Rd. Biostrip) during 1999 was larger than during 1998, albeit, the increase in abundance 
was very small.  There is no indication that host-seeking mosquito activity was significantly 
enhanced at the BMP stormwater devices that were operational during the second half of 1999. 
 
 
Gravid Mosquitoes 
The abundance of gravid mosquitoes at eleven of the San Diego sites over the period July 19 - 
December 13, 1999 also either did not differ or declined relative to the period July 30 - 
December  
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Figure 3. Host-seeking and gravid mosquitoes (± 95% CI) collected at District 11 Retrofit Pilot 
Program BMP Sites during July through December 1998 and 1999.  Numbering on the abscissa 
is explained in the legend to Figure 1. 
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Figure 4. Adult chironomid midges (± 95% CI) collected at District 11 Stormwater BMP Retrofit 
Pilot Program sites during July through December 1998 and 1999.  Numbering on the abscissa 
is explained in the legend to Figure 1. 
 
 
15, 1998 (Figure 3).  The mean for gravid females collected per trap night at site 1 (111102, I-
15/SR-78 EDB) increased significantly from about 1.5 in 1998 to 5 in 1999.  The activity of 
gravid mosquitoes was not significantly enhanced at the stormwater BMP devices that were 
operational during this period. 
 
Adult Midges 
Relative to the period July 30 - December 15, 1998, the abundance of adult midges in CO2-light 
trap collections at San Diego sites during July 19 - December 13, 1999 did not differ appreciably, 
or was lower, at all sites except for site 9 (112203, I-5/La Costa P&R, Figure 4).  The increase in 
midge numbers at site 9 during 1999 was not significant.  Midge abundance after the 
comparatively wetter spring of 1998 was appreciably larger than during 1999 at sites 3 (112207a, 
b; Carlsbad MS Biostrip + IT), 4 (112206, I-5/Palomar Airport Rd. Biostrip), 7 (111104, I-
5/LaCosta Ave. WB), and 10 (112204, SR-78/I-5 P&R, MF).  There is no evidence that the 
stormwater units that were operational during July through December 1999 produced midges in 
abundance greater than was observed during the pre-construction period in 1998.  The 95% 
confidence intervals for most sites in 1999 did not exceed 2 individuals per trap night and is 
indicative of the low abundance of chironomid midge adults.  Even though site 9 had a larger 
mean abundance and showed greater variability in midge numbers than did the other sites, the 
upper 95% confidence interval did not exceed 4 individuals per trap night. 
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Trends in Precipitation and Air Temperature for the Period July 1998 through June 2000 
 
The comparisons between years summarized above are primarily for periods during which 
standing water was not present at most sites because stormwater devices were not present 
(preconstruction monitoring) or significant rainfall events did not occur (mid-July through 
December 1999: postconstruction monitoring).  Composite rainfall data for five weather 
monitoring sites in Los Angeles County and 3 weather monitoring sites in San Diego County are 
illustrated in Figure 5.  Between July and December 1999, a 3 mm rainfall event occurred in 
early November in Los Angeles.  The last significant storm event before the late autumn rain was 
during May in Los Angeles and during mid-June in San Diego (Figure 5). 
 
Rainfall was equivalently low in Los Angeles and San Diego counties during summer 1998 and 
1999 (July 1 to September 1: < 8 mm [0.31 in.]).  However, the cumulative amount of 
precipitation between September 2 and December 31, 1998 was nearly 10-fold greater than 
during the same period in 1999 (Los Angeles 1998: 56.5 mm [2.23 in.], 1999: 6.9 mm [0.27 in.]; 
San Diego 1998: 52.5 mm [2.1 in], 1999: 7.5 mm [0.3 in]). 
 
Rainfall during a period of natural mosquito activity (April 1 through June 30) within the post-
construction monitoring study was relatively similar at Los Angeles sites during 1999 vs. 2000 
(1999: 87.5 mm [3.45 in.], 2000: 77.2 mm [3.03 in.]) as compared to the San Diego sites.  
Precipitation during this same period at the San Diego sites during 1999 was nearly four-fold 
greater than during 2000 (1999: 84.2 mm [3.31 in.], 2000: 22.5 mm [0.88 in.]). 
 
Mean air temperature during pre-construction monitoring of adult mosquitoes and midges was 
warmer (Los Angeles: 0.2oC; San Diego: 0.4oC) than during the same period (July through 
December) during post-construction monitoring.  Monthly mean air temperature was cooler (2-
3oC) than normal (long-term average computed by the National Weather Service) between March 
and September 1999.  The period January 1 through June 30, 1999 was, on average, nearly 2oC 
(Los Angeles: 2.0oC; San Diego: 1.9oC) cooler than during the same period in 2000. 
 
The seasonal distribution of rainfall and variation in air temperature can have important effects 
on mosquito abundance.  Mosquitoes depend on standing water to complete development into 
adults.  Air temperature will directly affect the water temperature of shallow water bodies which 
are preferred developmental sites for mosquitoes.  Air temperature will also influence the activity 
patterns of host-seeking and egg-laying mosquitoes.  Increased rainfall and warmer temperatures 
(to ca. 30oC: Bailey and Gieke 1968; Mead and Conner 1987) during the period of greatest 
annual mosquito activity can enhance mosquito abundance by providing developmental sites and 
increasing the rate at which mosquitoes develop from eggs into adults, respectively. 
 
 
District 7 sites: May-July 1999, July - December 1999, January - June 2000 
 
Host-seeking Mosquitoes 
A comparison of host-seeking activity for May through mid-July 1999 versus mid-July through 
December indicated that host-seeking mosquito activity in June and early July at sites 2 (73102, 
I-210/Orcas Ave. CDS unit), 4 (control for 73103, I-210/Van Nuys Blvd.), 7 (73216, Foothill MS 
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MF and Drain Inlet Insert [DII]), 12 (73223, Cerritos MS Bioswale), 13 (73222a,b; I-605/SR-91 
Biostrip + bioswale), 14 (73224, I-5/I-605 Bioswale), and 15 (73225, I-605 Carson & Del Amo 
Ave. Bioswale) was higher than during the drier part of 1999 (Figure 6).  Host-seeking mosquito 
activity at these sites also was higher than at sites 23 through 26.  Increased activity at sites 2 and 
4 cannot be attributed to stormwater BMP devices because devices were not installed and 
operational until May 2000.  Increased activity at the sites along I-605 near Cerritos was 
correlated with the presence of larvae in sumps at the BMP sites.  Although biostrips and 
bioswales would not typically contain standing water, standing water in the cement 
sumps/cisterns along the flow path for the stormwater provided favorable conditions for 
mosquitoes. 
 
During January through June 2000, host-seeking mosquito activity remained low at the majority 
of sites (mean < 1 individual per trap night; Figure 6).  Relative to the same time period during 
1999, host-seeking activity increased at two Cerritos sites: the infiltration basin (73101) and at a 
bioswale site adjacent to the infiltration basin (73222). 
 
The number of host-seeking mosquitoes collected during post-construction monitoring did not 
differ significantly among stormwater BMP devices, both within each Caltrans district and across 
both districts (ANOVAs, P > 0.05).  Differences in the number of host-seeking mosquitoes 
among sites were strongly influenced by site-specific influences rather than by a consistent effect 
of a particular BMP design.  Therefore, one could not predict, for example, that host-seeking 
mosquito abundance at sites with a particular BMP design was on average 5 individuals per trap 
night, whereas, host-seeking mosquito abundance at sites having another stormwater BMP design 
was on average 10 individuals per trap night.  Seasonal changes of mosquito abundance also 
contributed to the variation within and among sites. 
 
 
Gravid Mosquitoes 
Gravid mosquito activity at the BMP sites during the wetter part of 1999 showed some 
concordance with the host-seeking data at four sites (2, 4, 14, and 15) and no concordance with 
blood feeding activity at three sites (7, 12 and 13: Figure 6).  Increased gravid mosquito activity 
also occurred at sites 17 (Media filter: 74204) and 20 (Multi-Chambered Treatment Train 
[MCTT]: 74104), but a stormwater BMP was not operational at the latter site, the Metro MS.  
Gravid mosquito activity at "control" sites 24, 25, and 26 was lower than that observed at any of 
the aforementioned sites; however, gravid mosquito activity was comparatively high on one date 
at site 23.  The chronic high levels of mosquito activity recorded at the Alameda MS (74201, site 
19) were unlikely to have been related to the stormwater BMP device (oil/water separator). 
 
During the first half of 2000, gravid mosquito activity was not enhanced appreciably to that 
observed during spring 1999 at 73% of the trapping sites.  As compared to activity during 1999, 
enhanced gravid mosquito activity was observed in June at the two CDS sites (73102, site 2 and 
73103, site 3), at one media filter site (73216, site 7, Foothill MS), at one drain inlet insert site 
(73218, site 6, Rosemead MS), at one MCTT site (74208, site 22, Lakewood P&R) and at one 
control site (74204C, site 26, Termination P&R). 
 



 19  

 

 
Figure 5. Composite average daily air temperature and precipitation in Los Angeles and San 
Diego counties from June 1998 through June 2000.  (A) Seven day running averages for 5 sites 
in Los Angeles County.  (B) Seven day running averages for 3 sites in San Diego County.  (C) 
Average precipitation for weather station sites in Los Angeles and San Diego counties.  
Horizontal lines indicate 0.5 in. (solid line) and 0.25 in. (dashed line) rainfall. 
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Figure 6. Host-seeking and gravid mosquitoes (± 95% CI) collected at District 7 Retrofit Pilot 
Program BMP Sites during 1999 and 2000.  The abscissa of each plot lists the BMP sites by the 
number assigned to them during the background monitoring program or, for the added sites, as 
a continuation of the series above the last number used in each Caltrans district: 22 in District 7 
and 12 in District 11. Water quality numbers assigned to BMP sites are listed below background 
monitoring program site numbers. 
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Figure 7. Host-seeking and gravid mosquitoes (± 95% CI) collected at District 11 Retrofit Pilot 
Program BMP Sites during 1999 and 2000.  Numbering on the abscissa is explained in the 
legend to Figure 6. 
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Figure 8. Adult chironomid midges (± 95% CI) collected at District 7 Retrofit Pilot Program 
BMP Sites during 1999 and January through June 2000.  Numbering on the abscissa is 
explained in the legend to Figure 6. 

 
Figure 9. Adult chironomid midges (± 95% CI) collected at District 11 Retrofit Pilot Program 
BMP Sites during 1999 and January through June 2000.  Numbering on the abscissa is 
explained in the legend to Figure 6. 
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Figure 10. Seasonal trends for host-seeking and gravid mosquitoes (districtwide averages) 
collected at District 7 (Los Angeles Sites) and District 11 (San Diego Sites) Retrofit Pilot 
Program BMP Sites during 1999 and 2000.  The red line is a 2-point running average for host-
seeking mosquitoes.  The blue line is a 2-point running average for gravid mosquitoes. 
 
 
The number of gravid mosquitoes collected during post-construction monitoring, either within 
each Caltrans district or across both districts, did not differ significantly among stormwater BMP 
devices (ANOVAs, P > 0.05).  Variation in the number of gravid mosquitoes collected within 
and among sites was strongly influenced by site-specific effects and seasonal changes in 
abundance rather than by a consistent effect of a particular BMP design. 
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Adult Midges 
The number of midges collected by light traps remained low (mean < 5 individuals per trap 
night) throughout the post-construction monitoring (Figure 8).  The small number of midges 
collected in light traps and the lack of a significant change in midge abundance suggest that the 
stormwater BMP devices were not producing midges in significant quantities. 
 
 
District 11 sites: January-June 1999, July - December 1999, January - June 2000 
 
Host-seeking Mosquitoes 
Host-seeking activity of mosquitoes at the San Diego BMP stormwater sites during January 
through June 1999 was not significantly enhanced as compared to the drier part of 1999 (Figure 
7).  Even though host-seeking mosquito activity at site 11 (I-5/SR-56 EDB, 111101) during May 
and June 1999 was higher than during July through December, the mosquitoes were being 
produced in the adjacent saltmarsh and not in the extended detention basin.  Host-seeking activity 
also was low at the added sites (13 and 14). 
 
Host-seeking mosquito activity increased at 4 stormwater BMP sites during the first half of 2000.  
The mean and variation of the host-seeking mosquito collections during 2000 at two extended 
detention basins (111105, site 2; 111101, site 11), at the wet basin (111104, site 7) and at the 
media filter at the Kearny Mesa MS (112201, site 12) were larger than during the first half of 
1999. 
 
 
Gravid Mosquitoes 
Gravid mosquito activity during January through June also was not significantly greater than 
during July though December (Figure 7).  Gravid mosquito activity at sites 13 and 14 was as 
high, or higher, than at sites 1 - 12.  Unlike the Los Angeles basin where gravid mosquito activity 
increased markedly in mid-May, gravid mosquito activity at the San Diego sites did not increase 
abruptly until mid July when the mean for the number of gravid females per trap night increased 
from approximately 1 to 17.  Gravid mosquito activity at the San Diego sites was comparatively 
lower than at most of the Los Angeles sites.  There is no evidence of enhanced gravid mosquito 
activity at the San Diego BMP stormwater sites during May and June 1999. 
 
As compared to January through June 1999, gravid mosquito activity during January through 
June 2000 increased appreciably at all trapping sites except 112205 (SR-78/Melrose Dr. 
Bioswale, site 5), 112202 (Escondido MS MF, site 8) and 112201 (Kearny Mesa MS MF, site 
12).  Gravid mosquito activity increased even though rainfall during April through June 2000 
was approximately 25% of that during 1999.  Gravid mosquito activity increased almost two-fold 
near the media filter at the Kearny Mesa MS (112201); the mean for gravid collections during 
2000 was not greater than the upper 95% CI for 1999.  Even though gravid mosquito collections 
during 2000 were generally larger than during the first half of 1999, gravid mosquito activity 
during 2000 was either lower or not appreciably different from that during the latter half of 1999 
(Figure 7). 
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Adult Midges 
The number of midges collected by light traps remained low (mean < 2 individuals per trap 
night) throughout the postconstruction monitoring (Figure 9).  The small number of midges 
collected in light traps and the lack of a significant change in midge abundance suggest that the 
stormwater BMP devices were not producing midges in significant quantities. 
 
 
Seasonal Trends of Abundance and Species Composition 
 
The greatest period of adult mosquito activity typically begins in early April and ends in late 
October.  This phenology is strongly influenced by weather; host-seeking and egg-laying 
activities may occur before and after the aforementioned dates if the weather is warm enough to 
permit flight (i.e., air temperature ≥ 10-12oC [50-55oF]).  The potential for colonization of 
standing water and blood-feeding by overwintering adult mosquitoes in southern California is 
greater than for many other regions in the U.S. because winter temperatures are rarely below 0oC 
for extended periods.  Whereas the annual pattern of mosquito activity is usually unimodal along 
the western coast of southern California, other patterns of activity can occur in the inland regions 
of southern California, where summer is hotter than along the coast, and activity patterns change 
as a function of latitude (Bohart and Washino 1978). 
 
Host-seeking activity at the stormwater BMP sites increased in May (District 11) or June 
(District 7) 1999 and declined during late September and October (Figure 10).  Host-seeking 
activity during 2000 increased during early April, earlier than during 1999.  Gravid mosquito 
activity in District 7 increased earlier than in District 11.  The abundance of egg-laying 
mosquitoes at Los Angeles stormwater BMP sites increased markedly during April in both 1999 
and 2000 (Figure 10).  Gravid mosquito activity increased comparatively later at the San Diego 
sites, in early June 1999 and mid-May 2000.  The potential for colonization of standing water 
during the late autumn and winter 1999-2000 was greater at the Los Angeles sites than for the 
San Diego sites, as evidenced by the peaks of egg-laying activity observed during warm weather 
in November 1999 and late January 2000 (Figure 10). 
 
Thirteen mosquito species were collected during post-construction monitoring.  The diversity of 
the mosquito assemblage and the relative abundance of the predominant species in the gravid 
traps were similar to the background monitoring study during July through December 1998.  The 
mosquito assemblage in District 11 was more diverse (12 species vs. 10 species) than that found 
in District 7 and reflects the diversity of habitats adjacent to the stormwater BMP sites in San 
Diego.  Unlike 1998 when three Culex mosquitoes were collected by CO2-baited traps in nearly 
equal relative abundance in District 11, Cx. quinquefasciatus represented nearly 60% of the 
mosquitoes collected during 1999 through 2000.  Based on the total number of individuals 
collected at each site, three species were predominant in collections by CO2-baited light traps 
(Table 3): Culex erythrothorax (14%), Cx. tarsalis (17%) and Cx. quinquefasciatus (56%).  In 
the more urbanized environments of District 7, Cx. quinquefasciatus was 77% of the mosquitoes 
collected by CO2-baited light traps.  The next most abundant species were a group of mosquitoes 
that accounted for 4-6% of the mosquitoes in CO2-baited light trap catches: Cx. tarsalis (6%), 
Culiseta incidens (6%), Anopheles franciscanus (4%) and the predominant vector of human 
malaria in southern California, An. hermsi (4%).  Whereas, Cx. erythrothorax is not a significant 
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public health concern, Cx. tarsalis and Cx. quinquefasciatus are efficient vectors of pathogens to 
humans and livestock (Meyer et al. 1988). 
 
Gravid trap collections were mostly Cx. quinquefasciatus.  The southern house mosquito was 
99.5% and 92.1% of the individuals collected in District 7 and District 11, respectively (Table 3).  
 
Table 3. Relative abundance (proportion ± SE) of mosquitoes collected by two trap types at 
District 7 and District 11 BMP sites during 1999 and 2000.  Comparisons are based on the 
relative abundance of mosquitoes at each BMP site calculated for the entire period of background 
monitoring.  N = 26 for District 7.  N = 14 for District 11. 
                                                                                                                                                    . 
         District 7, Los Angeles     District 11, San Diego 
                          
 
         Species                      CO2-baited light           Gravid          CO2-baited light         Gravid     .   
 
Aedes dorsalis                    0 ± 0                    0 ± 0            0.001 ± 0.001        0 ± 0 
Ae. nigromaculis  0.002 ± 0.020            0 ± 0            0.006 ± 0.006        0 ± 0           
Ae. squamiger   0.003 ± 0.024            0 ± 0            0.023 ± 0.013 0.004 ± 0.002 
Ae. taeniorhynchus         0 ± 0            0 ± 0         0.063 ± 0.046 0.003 ± 0.002 
Anopheles franciscanus 0.040 ± 0.061    <0.001 ± 0.005     0.005 ± 0.004 0.001 ± 0.001 
An. hermsi   0.043 ± 0.068    <0.001 ± 0.007     0.015 ± 0.014 0.025 ± 0.024 
Culex erythrothorax  0.005 ± 0.033      0.001 ± 0.016     0.135 ± 0.076 0.028 ± 0.015 
Cx. quinquefasciatus  0.765 ± 0.102      0.995 ± 0.016     0.564 ± 0.096 0.921 ± 0.033 
Cx. stigmatosoma         0 ± 0    <0.001 ± 0.003    0 ± 0         0 ± 0 
Cx. tarsalis   0.064 ± 0.077      0.002 ± 0.012     0.174 ± 0.055 0.011 ± 0.004 
Culiseta incidens  0.057 ± 0.006      0.001 ± 0.008     0.013 ± 0.006 0.003 ± 0.001 
Cs. inornata   0.006 ± 0.029    <0.001 ± 0.003     0.032 ± 0.012 0.002 ± 0.001 
                                                                                                                                                    . 

 
 
Seven other species were rarely collected (< 0.2%) at the Los Angeles stormwater BMP 
sites.  Culex tarsalis and An. hermsi were approximately 3% of the individuals collected 
in District 11 gravid traps.  Because Cx. quinquefasciatus is readily attracted to the 
organic infusion (Reisen 1995), the predominance of the southern house mosquito in 
collections is not unexpected. 
 
 
Paired Comparisons of Stormwater BMP Sites and “Control” Locations 
 
District 7 sites: 1999 and 2000 
 
Host-seeking Mosquitoes 
Host-seeking mosquito abundance differed significantly between stormwater BMP sites 
and “control” sites for 67% (4 of 6) of the comparisons for the period between June 
through December 1999.  However, a priori expectations were that mean mosquito 
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abundance at the paired Pacoima sites (2 vs. 1 [control], and 3 vs. 4 [control]) would not 
differ significantly because stormwater BMP devices were not operational.  Significantly 
more host-seeking mosquitoes were collected at sites 2 and 4 than were collected at sites 
1 and 3, respectively.  Whereas the sites might function adequately as paired experimental 
units and controls for water quality studies, the mosquito populations at each pair of sites 
differed significantly.  Nevertheless, the number of host-seeking mosquitoes collected 
each of at the four sites was typically small (< 5 individuals per trap night). 
 
For the other 1999 comparisons, significantly fewer mosquitoes were collected at site 26 
as compared to site 17 (74204, Termination P&R Media Filter; t13 = 2.59, P = 0.01) and 
site 25 versus site 16 (74202, Eastern Regional MS Media Filter; no t-test was run 
because variance = 0 for site 25).  No host-seeking mosquitoes were collected at site 25.   
The number of host-seeking mosquitoes collected at sites 24 vs. 11 (73211, Altadena MS) 
and 23 vs. 7 (74203, Foothill MS) did not differ significantly during 1999. 
 
When the same comparisons were run for spring 1999, host-seeking mosquitoes were not 
collected at 3 of the 4 (sites 24-26) of the added “control” locations and only 1 mosquito 
was collected at site 23.  Even though the host-seeking populations were in low 
abundance, mosquitoes were collected at all stormwater BMP devices during the same 
period.  The numbers of host-seeking mosquitoes collected at sites 1 vs. 2 did not differ 
significantly (Figure 6); however, significantly fewer host-seeking mosquitoes were 
collected at site 3 than were collected at site 4 (Figure 6). 
 
During spring 2000 (April through June), significantly more host-seeking mosquitoes 
were collected at sites 17 (74204, Termination P&R Media Filter; t15 = 1.86, P = 0.04) 
and 7 (73216, Foothill MS Media Filter; no host-seeking mosquitoes were collected at the 
control site) than at the respective control locations.  The number of host-seeking 
mosquitoes collected at sites 11 (73211, Altadena MS Biostrip + IT) and 16 (74202,  
Eastern Regional MS Media Filter) did not differ significantly from that collected at the 
control sites.  Also, the number of host-seeking mosquitoes collected at the two pairs of 
Pacoima sites did not differ significantly. 
 
 
Gravid Mosquitoes 
Gravid mosquito abundance differed significantly between stormwater BMP sites and 
“control” sites for 50% (3 of 6) of the comparisons for the period between June through 
December 1999.  Significantly fewer mosquitoes were collected at the site 26 as 
compared to site 17 (74204, Termination P&R Media Filter; t13 = 2.59, P = 0.01), site 25 
versus site 16 (74202, Eastern Regional MS Media Filter; t13 = 2.126, P < 0.03) and site 2 
versus 1 (no operational stormwater BMP device; t32 = 5.22, P < 0.001).  The number of 
gravid mosquitoes collected at sites 24 vs. 11 (73211, Altadena MS Biostrip + IT), 23 vs. 
7 (74203, Foothill MS Media Filter) and 3 (no operational stormwater device) vs. 4 did 
not differ significantly (t-tests, P > 0.05) during 1999.  Again, as previously stated, a 
priori expectations were that mean abundance at the paired Pacoima sites (2 vs. 1 
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[control], and 3 vs. 4 [control]) would not differ significantly because stormwater devices 
were not operational. 
 
When the same comparisons were run for the spring 1999, gravid mosquitoes were not 
collected at “control” locations 25 and 26, and significantly fewer mosquitoes were 
collected at site 24 (t4 = 2.13, P = 0.05) than at the media filter.  The mean abundance of 
gravid mosquitoes at sites 7 and 23 did not differ significantly.  Therefore, mosquito 
abundance at "control" locations was lower for 75% of the paired site comparisons.  As 
expected, the numbers of gravid mosquitoes collected at sites 1 vs. 2 and 4 vs. 3 did not 
differ significantly (t-tests, P > 0.05). 
 
During spring 2000 (April through June), significantly more gravid mosquitoes were 
collected at the majority of BMP sites paired with control sites.  Gravid mosquito 
collections were significantly larger at two of the sites containing media filters (74204, t7 
= 2.48, P = 0.02; 74202, t10 = 2.07, P = 0.03), a site with an infiltration trench and 
bioswale (73211, t11= 1.92, P = 0.04), and at one of the Continuous Deflection Separator 
sites (site 2, 73102, t7 = 3.00, P = 0.006).  The number of host-seeking mosquitoes 
collected at sites 16 (74202, Media filter) and site 3 (73103, CDS) did not differ 
significantly from that collected at the control sites.  However, the abundance of gravid 
mosquitoes increased at all of the Pacoima sites following the installation of the CDS 
units; the maximum number of gravid mosquitoes collected at the two CDS sites (250 
and 100 females per trap night; Appendix B) was markedly higher than at the control 
locations (26 and 25 females per trap night) and catches at the CDS sites were larger than 
at the respective control sites from late May through June 2000. 
 
 
 
District 11 sites: 1999 and 2000 
Host-seeking Mosquitoes 
Host-seeking mosquito abundance differed significantly between stormwater BMP sites 
and “control” sites for 50% (2 of 4) of the comparisons for the period between June 
through December 1999.  The mean abundance of host-seeking mosquitoes at stormwater 
BMP sites 14 (112201C, t16 = 2.77, P < 0.007) and 6 (111103, t26 = 3.01, P < 0.003) 
differed significantly from sites 12 (112201, Kearny Mesa MS Media Filter) and 7 
(111104, I-5/La Costa Ave. wet basin), respectively.  Host-seeking mosquito abundance 
did not differ significantly between sites 13 vs. 3 (112207, Carlsbad MS Biostrip and IT) 
and 8 (Escondido MS) vs. 1 (111102, I-15/SR-78 EDB). 
 
The same results were found for comparisons for the wetter period of 1999 (14 vs. 12; t3 
= 2.57, P = 0.04; 7 vs. 6: t10 = 2.82, P < 0.009) and spring 2000 (14 vs. 12; t9 = 2.10, P < 
0.02; 7 vs. 6: t9 = 3.01, P < 0.007).  The number of host-seeking mosquitoes collected at 
“control” sites never significantly exceeded that collected at paired stormwater BMP 
sites. 
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Gravid Mosquitoes 
Gravid mosquito abundance differed significantly between stormwater BMP sites and 
“control” sites for 50% (2 of 4) of the comparisons for the period between June through 
December 1999.  The mean abundance of gravid mosquitoes at stormwater BMP sites 14 
(t16 = 4.91, P < 0.001) and 8 (t26 = 3.59, P < 0.001) was significantly lower than at sites 
12 and 1, respectively.  Gravid mosquito abundance did not differ significantly between 
sites 13 vs. 3 and 6 vs. 7.  The same results were found comparisons for a subset of 1999 
dates during the wetter period.  In no instance did the mean abundance of gravid females 
at “control” locations significantly exceed that observed at stormwater BMP sites. 
 
During spring 2000, significantly more gravid mosquitoes were collected at 3 of the 4 
stormwater BMP sites than at their respective paired control locations (112201, Kearny 
Mesa MS Media Filter, t10 = 3.88, P < 0.003; 112207, t10 = 2.92, P < 0.006; 111102, I-
15/SR-78 EDB, t10 = 3.77, P < 0.002).  The abundance of gravid mosquitoes at the wet 
basin and the La Costa Ave. infiltration basin did not differ significantly. 
 
 
 
Conclusions for Adult Dipteran Monitoring at Caltrans Retrofit Pilot Program 
BMP Sites 
 
1)  There were no significant differences in the abundance of host-seeking mosquitoes 

and midges between July - December 1998 and July - December 1999.  Several sites 
showed increased gravid mosquito activity during 1999. 
 
There are several factors that need to be considered when evaluating the interannual 
comparisons for July through December.  First, two periods of essentially no standing 
water are being compared.  During the preconstruction period, sites did not contain 
water and there was very little rainfall during the postconstruction period from July - 
November 1999.  Second, any differences that might have occurred due to vector 
production from the sites would have been lessened because of the control efforts 
focused on the immature mosquitoes.  There was a high degree of concordance 
between increased host-seeking activity and the presence of larvae at many Los 
Angeles sites during early 1999.  Last, BMP designs which are likely to 
produce/attract mosquitoes (i.e., contain standing water for > 5 days) were not fully 
operational during the period of greatest precipitation in 1999. 
 

2) For one-half to three-quarters of the comparisons, mosquito abundance at “control” 
locations was significantly lower than at paired stormwater BMP sites, particularly 
media filters.  The number of host-seeking or gravid mosquitoes collected at sites that 
were added in District 7 (sites 23-26) and District 11 (sites 13-14), and designated as 
“controls”, was never significantly greater than the abundance of mosquitoes at 
paired, operational stormwater BMP sites (i) during June through December 1999, (ii) 
during a shorter, but comparatively wetter, period during June through early July 
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1999, and (iii) during spring 2000.  This trend also was true for 2 stormwater BMP 
sites (sites 6 and 8) in District 11 which were subsequently designated as “control” 
locations. 

 
Again, several factors need to be considered when evaluating these findings in 
relation to stormwater BMPs.  First, the Pacoima sites (sites 1-4) which were 
expected not to differ significantly, in fact, did differ significantly for some 
comparisons.  These differences reflect inherent differences in the abundance of 
mosquitoes among the sites which must be considered when intersite comparisons are 
being made.  Second, “control” locations at comparatively small maintenance stations 
(i.e., site 7 in District 7) might not be far enough away from the stormwater devices, 
or other potentially attractive sites, to be unaffected by mosquito activity focused 
nearby.  Female Culex can emigrate from developmental sites at rates of nearly 1 km 
per night.  Third, even though a site might be designated as a “control” location, local 
environmental factors (i.e., adjacent offsite water sources, trees, edaphic factors, etc.) 
and ongoing activities at maintenance yards (e.g., piling of mulch which would be 
attractive to resting and gravid mosquitoes (i.e., site 13 in District 11), activities that 
create standing water) unrelated to the stormwater BMP devices can influence 
mosquito abundance.  These considerations also apply to evaluation of mosquito 
activity at stormwater BMP devices and emphasize the importance of larval surveys 
as prima facie evidence of mosquito production. 

 
3) Activity of mosquito populations was low.  Averaged across sites, host-seeking 

activity was < 2 individuals per trap night and gravid activity was < 15 individuals per 
trap night.  The same was true for midges collected by CO2-light traps.  Unlike 
treatment wetlands receiving wastewater where host-seeking mosquito populations 
can be hundreds to thousands of individuals per trap night, host-seeking mosquito 
populations at the stormwater BMPs were comparatively smaller.  Nevertheless, 
BMPs containing standing water, such as CDS units, MCTTs, and wet basins, require 
continuous vector monitoring.  Mosquito activity at the wet basin increased over time 
and was probably associated with increased coverage by emergent vegetation. 

 
4) Adult midge activity at stormwater BMP sites did not increase significantly above the 

background levels which were present prior to operation of the stormwater BMP 
retrofit devices.  This observation suggests that none of the stormwater devices was 
producing significant numbers of chironomid midges. 

 
5) Gravid mosquitoes may provide a better measure of vector activity than do host-

seeking mosquitoes because there are more gravid mosquitoes to sample.  On 
average, gravid mosquito activity was 10 to 13-fold greater than host-seeking activity 
at most of the trapping sites.  There was an earlier onset of gravid mosquito activity at 
the Los Angeles sites than at the San Diego sites.  Host-seeking activity of Culex 
mosquitoes was comparable in both regions; the apparently earlier onset of host-
seeking activity in San Diego during 1999 was the result of non-BMP related 
mosquito activity. 
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6) There is an indication of significantly greater adult mosquito activity at several sites 

during the spring, particularly at the sites near Cerritos and along the I-605 freeway.  
While these results re-emphasize the potential of standing water to produce insects of 
public health significance, the design features that caused mosquito production, at 
BMP stormwater devices (biostrips and bioswales) that would not have been expected 
to produce mosquitoes, have been corrected. 
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Appendices 
 
Appendix A: Abundance of host-seeking mosquitoes at Stormwater BMP Retrofit Pilot 

Program sites during 1999 and 2000. 
 
Appendix B: Abundance of gravid mosquitoes at Stormwater BMP Retrofit Pilot 

Program sites during 1999 and 2000. 
 
Appendix C: Abundance of adult chironomid midges at Stormwater BMP Retrofit Pilot 

Program sites during 1999 and 2000. 
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Catch Basin Inserts 
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Extended Detention Basins 
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Infiltration Trench / Biofilter (Swale / Strip) 
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Infiltration Trench / Biofilter (Swale / Strip) 
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Infiltration Basins 
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Media Filters 
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Media Filters 
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Oil / Water Separator 
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M C T T's 
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Wet Basin 
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District 7 Control Sites 
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District 11 Control Sites 
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Appendix B: Gravid Mosquitoes 
  Continuous Deflection Separators 
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Catch Basin Inserts 
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District 7; Location 5: Las Flores MS (Site ID 73217)
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Extended Detention Basins 
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Infiltration Trench / Biofilter (Swale / Strip) 
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District 7; Location 11: Altadena MS (Site ID 73211 a,b)
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Infiltration Trench / Biofilter (Swale / Strip) 
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District 7; Location 15: I 605 (N)/Carson & Del Amo (Site ID 73225)
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Infiltration Basins 
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District 7; Location 10: I 605 (N)/SR 91 (W) (Site ID 73101)
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Media Filters 
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Media Filters 
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Oil / Water Separator 
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District 7; Location 19: Alameda MS (Site ID 74201)
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M C T T's 
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District 7; Location 20: Metro MS (Site ID 74104)
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Wet Basin 
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District 11; Location 7: I 5/La Costa Ave (Site ID 111104)
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District 7 Control Sites 
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District 7; Control Site, Location 7: Foothill MS (Site ID 73216C and 
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District 11 Control Sites 
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Appendix C: Chironomid Midge Adults 
  Continuous Deflection Separators 
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District 7; Location 1: Pacoima 210 FWY; W of Orcas (Site ID 73102C)
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Catch Basin Inserts 
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District 7; Location 5: Las Flores MS (Site ID 73217)
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Extended Detention Basins 
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District 7; Location 8: I 605 (S)/SR 91 Interchange (Site ID 74102)
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Infiltration Trench / Biofilter (Swale / Strip) 
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Infiltration Trench / Biofilter (Swale / Strip) 
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Infiltration Basins 
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Background 

 

In 1998, the California Department of Health Services, Vector-Borne Disease 

Section (VBDS) entered into a Memorandum of Understanding with the California 

Department of Transportation (Caltrans) to provide technical expertise regarding the 

production of vectors and vector-borne disease within its stormwater Best Management 

Practice (BMP) Retrofit Pilot Study.  One of the tasks undertaken by VBDS for Caltrans 

was a study to determine the relative abundance and types of stormwater management 

structures in selected areas across the United States and assess their impact on local 

vector production and vector control activities.  This study was essential because of the 

little available information on vector issues associated with these structures, despite the 

abundance of documentary evidence on the positive attributes of BMPs as stormwater 

management and water quality devices.   

To establish a baseline evaluation, VBDS prepared a detailed questionnaire to 

solicit information from vector control agencies with regard to their experience with 

stormwater management structures.  The objectives of the survey were to develop a 

better understanding of the vector issues associated with different structures, factors 

affecting vector production within structures, and the solutions used to correct them 

when necessary.  On January 11, 2000, 338 surveys were mailed out to vector control 

agencies nationwide.  Exactly 105 agencies participated in the study, of which 72 (69%) 

provided feedback on vectors associated with local structures.  The responses from 

these agencies provided a preliminary assessment of the potential public health risks 

involved with the construction of structures such as the Caltrans BMPs, addressed 

factors that encouraged vector production, and summarized the views of vector control 

agencies on these issues. 

 

 

 

 

 

 



 3

Scope of the Addendum 

 

 The report generated by VBDS based on responses to the questionnaire 

revealed that vectors are associated with stormwater management structures 

nationwide.  This confirmed that vector production noted within Caltrans BMPs is not 

unique to southern California or to the specific BMP technologies implemented by 

Caltrans as part of their stormwater Best Management Practice (BMP) Retrofit Pilot 

Study.  Instead, it demonstrates that opportunistic vector species will utilize a variety of 

habitats that provide them with food and shelter, resulting in increased human health 

threats. 

 Stormwater runoff is a relatively new and rapidly growing field of interest in the 

United States.  Most states have begun implementing structural and non-structural 

BMPs to comply with local, state, and federal regulations regarding stormwater runoff 

management and water quality.  Many states outside of California have years or 

decades of valuable experience working with BMPs.  Unfortunately, there is a general 

lack of inter-agency communication, particularly between agencies involved with water 

issues and those involved with vector issues.  Information gained from different 

agencies could be used to improve upon BMP structures planned for use in California 

and would provide some background useful for establishing or improving upon inter-

agency relationships. 

Eight states were selected for more detailed investigations into vector / BMP 

related issues.  This addendum study includes a variety of agencies at different levels of 

government, and with different overall objectives, to provide a more rounded, non-

biased view of the vector / BMP relationship.  VBDS used a slightly different approach 

to conducting this addendum study.  Rather than mailing out questionnaires and waiting 

for responses, agencies were first actively searched out using the Internet and local 

area contacts, then contacted by phone.  The biggest challenge was locating the most 

qualified person(s) within an agency to discuss issues relevant to the scope of this 

project.  Once found, the person(s) was contacted directly by phone.  During phone 

conversations, VBDS staff took detailed notes and solicited that a questionnaire be 

completed.  For consistency, the same questionnaire that was used in the original study 
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was used in this addendum study.  Using this process, VBDS obtained more information 

from agencies than in the original study, and nearly all questionnaires were completed 

and returned.  Over 45 agencies were contacted and are included in the following 

addendum report. 

 

 

Organization 

 

Agencies contacted as part of this addendum study had a variety of different 

objectives and the contact person's knowledge of BMP / vector issues varied widely.  As 

a result, the following report is divided into 8 sub-sections by state and each contacted 

agency within a state is treated separately.  A general summary is provided for each of 

the eight states that discusses briefly the responsibilities of the contacted agencies, 

their involvement with BMPs and/or vectors, and Internet addresses if available.  

Following the general summary, are details of the phone conversations between VBDS 

and each contacted agency within the state, beginning with state agencies, followed by 

successive levels of government.  It should be noted that local agencies that actually 

design and implement BMPs usually had more knowledge of BMP design, function, 

maintenance, and associated vector issues than did higher level regulatory agencies. 

 Six reference appendices are available upon request from VBDS.  These include: 

A) as list of contacted agencies, B) a report summarizing VBDS' visit to Portland, 

Oregon, C) a report summarizing VBDS' visit to Austin, Texas, D) a report prepared by 

the Maryland Department of Agriculture, Mosquito Control, entitled "A preliminary 

survey for mosquito breeding in stormwater retention ponds in three Maryland counties", 

E) a manual prepared by the New Jersey Department of Environmental Protection, 

State Mosquito Control Commission, entitled "Best management practices for mosquito 

control and freshwater wetlands management", and F) copies of questionnaires 

returned by contacted agencies.  It should also be noted that written information 

provided on returned questionnaires may contain additional information not discussed 

during the phone conversations. 
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COLORADO 

 

Summary.  VBDS investigated BMP / vector issues in Colorado, with emphasis 

in and around the city of Denver.  Vector control in the city of Denver is conducted 

primarily by the City and County of Denver, Department of Environmental Health, 

Division of Animal Control (http://www.denvergov.org/dephome.asp?depid=42).  

However, the City and County of Denver, Community Planning and Development 

Agency, Neighborhood Inspection Services 

(http://www.denvergov.org/dephome.asp?depid=710) occasionally conducts some 

vector control on an "as needed" basis.  The Denver suburb areas to the north of the 

city contract out some of their mosquito control to a private organization called Colorado 

Mosquito Control, Inc. (CMC) (http://www.comosquitocontrol.com/).  CMC also conducts 

all of the mosquito control in Jefferson County, to the west of Denver County.  

Commerce City is part of the Denver-metropolitan area and has a vector control 

program within the Tri-County Health Department (http://www.tchd.org/) that covers 

Adams, Arapahoe, and Douglas Counties, to the north, east, and south of Denver 

County, respectively.  The Colorado Department of Public Health and Environment, 

Disease Control & Environmental Epidemiology Division 

(http://www.cdphe.state.co.us/dc/dceedhom.asp) is not directly involved with mosquito 

control in the state, but will act as a consultant to local agencies when requested.  

 

 Colorado Department of Public Health and Environment.  John Pape, a state 

epidemiologist in the Disease Control & Environmental Epidemiology Division, was 

contacted by phone in October/November of 2000.  He was familiar with mosquito 

problems, but was not the right contact for the interests of VBDS and Caltrans.  On 

January 31, 2001, Dale Tanda, the Vector Control program manager for the state, was 

contacted by phone. 

Summary of the phone conversation with Dale Tanda.  The State vector control 

program is strictly a consulting agency that will assist and advise local agencies as 

needed.  For example, they will conduct field surveys to determine mosquito species 

present and advise on abatement procedures.  However, the State does not conduct 
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any type of mosquito control.  They do however conduct plague surveys in conjunction 

with the Center for Disease Control, located in Fort Collins.  The state of Colorado has a 

very de-centralized program and municipalities and/or counties will decide whether or 

not to implement a vector control program.  In many cases, mosquito control is 

contracted out (i.e. Colorado Mosquito Control, Inc.) because it is more economical.  In 

other cases, Parks and Recreation, who conduct mosquito control on a very local basis, 

sometimes run rural areas.  Dale Tanda suggested that VBDS contact Greg McKnight 

with the City and County of Denver, Community Planning and Development Agency, 

Neighborhood Inspection Services because they are involved with various aspects of 

pest control in Denver. 

 

Denver Community Planning and Development Agency.  Greg McKnight, 

with Neighborhood Inspection Services, was contacted by phone on February 16, 2001 

and again briefly on February 26, 2001. 

Summary of the phone conversation with Greg McKnight.  Greg McKnight 

occasionally does some vector control on an "as needed" basis in pond / riparian 

habitats.  He suggested that people involved in a committee called Urban Drainage, 

within his agency, be contacted for more information on stormwater issues. 

 

 Denver Department of Environmental Health.  Diane Milholin, the sole 

inspector for the Division of Animal Control (Doug Kelly, Director 303-698-0097; her 

boss), Vector Control, was contacted by phone on January 31, 2001. 

Summary of the phone conversation with Diane Milholin.  Vector surveillance and 

control is only conducted on city owned lands.  Some of the typical sites inspected and 

treated include creek beds, river edges, culverts, detention ponds, and areas of new 

development.  Diane Milholin was aware of water management structures, old and new.  

She stated that many structures were built in and around the massive urban 

development areas near the new Denver International Airport.  She mentioned that 

mosquitoes are regularly associated with many of the structures, and that many of the 

structures do not drain at the rate they were designed to, resulting in additional 

problems. 
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 Colorado Mosquito Control, Inc.  Mike McGinnis, the president of Colorado 

Mosquito Control (CMC), was contacted by phone on February 1, 2001.  CMC 

participated in the original VBDS study back in June 2000. 

Summary of the phone conversation with Mike McGinnis.  CMC is a privately 

owned municipal contractor that works in different areas of the state.  In the Denver 

area, they have some contracts in the suburban areas, north of Denver, that are not part 

of the city of Denver; however, CMC will work on both privately owned and city owned 

lands depending on the contract.  CMC will not do maintenance on any of the canals, 

ponds, etc. that they abate for mosquitoes.  Mike McGinnis noted that maintenance of 

these structures has been lacking severely and that in many cases, abatement that is 

performed for many consecutive months could be avoided if the structures were 

maintained regularly, allowing the water to drain as intended in the original designs.  

Mike McGinnis also mentioned that thick cattail growth as well as trash and debris 

accumulation frequently prevents proper drainage of canals.  Dense stands of cattails 

also create mosquito problems in wet ponds. 

 

 Tri-County Health Department.  Monte Deatrich, the supervisor of the Vector 

Control Program, was contacted by phone on February 26, 2001. 

 Summary of phone conversation with Monte Deatrich.  Urban stormwater runoff 

in the Tri-County area is captured mainly by urban or commercial-based ponds.  These 

structures are designed to drain rapidly, in approximately 72 hours.  However, Monte 

Deatrich mentioned that after the first few storms, structures tend to clog with sediment 

and trash and form ponds of water.  This water then becomes overgrown with thick 

mats of filamentous algae and duckweed.  Monte Deatrich has seen larvae along the 

edges of these ponds, but believes that the water becomes so clogged with vegetation 

that it may occasionally exclude mosquito larvae.  

The aesthetics of urban pond structures are frequently enhanced by building 

parks around them.  Ponds are supposed to be maintained by homeowners 

associations.  Interestingly, in Monte Deatrich's experience, many people don't even 

know what the purpose of the pond is.   
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MARYLAND 

 

Summary.  VBDS investigated BMP / vector issues in the state of Maryland.  

The Maryland Department of Agriculture, Office of Plant Industries and Pest 

Management, Mosquito Control Section (http://www.mda.state.md.us) is responsible for 

administering and implementing mosquito control throughout the state of Maryland.  

Frederick County Health Department, Environmental Health Services, Mosquito 

Program (http://www.frederickhealth.org/environment/community.htm) conducts basic 

mosquito surveillance and monitoring and is one of many counties that contracts with 

the State for mosquito control.  Calvert County is one of the few Counties in Maryland 

that have an operational mosquito control program 

(http://www.co.cal.md.us/services/mosquito.htm). 

There is a collaborative plan among three state agencies to respond to West Nile 

Virus: Maryland Department of Agriculture (MDA), Maryland Department of Health and 

Mental Hygiene (DHMH), and the Maryland Department of Natural Resources (MDNR).  

More information on this group can be found on the Internet  

(http://www.dhmh.state.md.us/publ-rel/html/westnile.htm).  The overall head of the 

cooperative group agreement is the Secretary of Health and Mental Hygiene, Georges 

Benjamin.  Each agency in this group has a role: 1) MDA does mosquito collections and 

identifications, dead bird pick ups, and sends pools of specimens to DHMH, virology 

lab, for testing, 2) DHMH screens pools of specimens received from MDA for Eastern 

Equine Encephalitis, Saint Louis Encephalitis, and West Nile Virus, and operate the 

West Nile Virus and dead bird hotline for public information, and 3) MDNR coordinates 

wildlife disease work and takes care of animal trapping for disease monitoring and 

surveillance when necessary. 

The Maryland Department of the Environment (http://www.mde.state.md.us) 

heads up NPDES related issues and is responsible for preparing the state BMP manual.  

The 2000 Maryland Stormwater Design Manual that MDE prepared, as well as 

publications related to non-point source pollution are available on the Internet 

(http://www.mde.state.md.us/environment/wma/stormwatermanual/).   
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The Maryland Department of Transportation is divided up into several 

Administrations.  The State Highway Administration (http://www.sha.state.md.us/) is 

responsible for construction and maintenance of many of the BMP structures throughout 

the state.  

 

Maryland Department of Agriculture.  Cyrus Lesser, the head of the Mosquito 

Control Section in the Office of Plant Industries and Pest Management, was contacted 

by phone on April 10, 2001.  Later the same day, Mike Cantwell, the Maryland 

Department of Agriculture (MDA) regional entomologist for western Maryland was also 

contacted by phone.  He handles the contracts with individual counties within the state 

and is more closely involved with field situations. 

 Summary of the phone conversation with Cyrus Lesser.  The MDA is responsible 

for surveillance, control, recommendations, and mosquito identifications for almost 

every county in the state.  There are only a few counties with their own operational 

mosquito control programs; other counties all contract with the State for mosquito 

control.  Cyrus Lesser has been trying repeatedly to get vector issues recognized by the 

Maryland Department of Environment (MDE), which regulates all state BMP guidelines 

and is responsible for preparing the State manual.  Although MDA had sent numerous 

written requests to MDE for consideration of mosquito issue "verbage" (for the State 

manual) within the construction of BMPs, MDA has had no response from MDE.  The 

2000 BMP guidelines manual produced by MDE mentions mosquitoes briefly and states 

that they are an insignificant factor within water quality ponds. 

 Cyrus Lesser mentioned that Maryland Department of Transportation is the 

primary state agency that builds structural BMPs.  He also mentioned that many of the 

BMP designs are becoming progressively worse in terms of providing more suitable 

mosquito larval habitat.  Many water quality ponds are being built with very shallow 

sections (swampy) with planted aquatic and semi-aquatic plant species.  These 

structures hold water for weeks, even in summer, and act like natural vernal pools or 

emergent wetlands and are a very large source of mosquitoes.  Dry detention basins 

and bioswales are also frequent sources of mosquitoes in Maryland, particularly 
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floodwater species.  Permanent wet ponds that are stocked with mosquito fish have 

been the least problematic in terms of mosquito production. 

 Developers of new subdivisions in Maryland are required to built stormwater 

runoff ponds.  The developer then is supposed to be responsible for upkeep and 

maintenance of these structures.  However, when MDA finds mosquitoes associated 

with these ponds, there is often a lot of "finger pointing" when attempting to determine 

who is responsible for their maintenance.  Many ponds have fallen in to disrepair with 

thick, uncontrolled vegetation (including trees) that makes vector surveillance and 

control efforts difficult and reduces the ability of the pond to serve its original purpose for 

water quality. 

 Cyrus Lesser suggested that VBDS also contact Ken Pensyl, the Environmental 

Program Manager for MDE, and Wilson Freeland, the supervisor of the Calvert County 

Mosquito Control Program, for additional information. 

 One last bit of interesting information that Cyrus Lesser mentioned was that there 

is a group called the Council of Governments (COG) that includes Washington D.C., 

northern Virginia, and adjoining areas of Maryland.  This group coordinates on issues 

such as West Nile Virus that are of mutual importance to all three areas. 

 

Summary of the phone conversation with Mike Cantwell.   Mike Cantwell is a 

regional entomologist for MDA and handles individual county contracts within western 

Maryland.  For example, when a county health department or other agency reports a 

mosquito problem, the appropriate regional section of MDA will respond and assess the 

severity of the situation.   

Ponds in western Maryland are owned by the County they reside in, or by 

developers.  Most permanent ponds appear to be maintained, whereas problems with 

vector production are most often encountered with dry detention ponds.  The majority of 

pond structures in the State are dry detention, designed to drain quickly (approximately 

5-10 days).  Unfortunately, many are built into areas with clay soils that do not infiltrate 

well, and perform worse as sediments accumulate.  These structures mainly produce 

floodwater mosquitoes including species of Aedes and Psorophora, but can also 

provide habitat for Culex and Anopheles mosquitoes in those that hold water for longer 
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periods of time.  Problem sites are inspected every other week, or monthly, and treated 

with Altosid when necessary. 

BMP structures are frequently built in the center of community developments and 

most are relatively new, less than 20 years old.  Many are constructed with steep sides 

with no access for equipment, and in many cases, trees, shrubs, and other plants will 

grow freely impairing access to the site and making mosquito control efforts extremely 

difficult. 

 

Calvert County Mosquito Control Program.  Wilson Freeland, the supervisor 

of the Mosquito Control Program, was contacted by phone on April 10, 2001.  

 Summary of the phone conversation with Wilson Freeland.  Calvert County is 

one of the only counties in the State with their own mosquito control program.  There 

are several different types of BMPs in Calvert County including artificial/mitigated 

wetlands, dry ponds, wet ponds, and infiltration basins.  Many BMP structures are built 

in "open space" areas of subdivisions.  The entire community is laid out so that 

stormwater ends up in the BMP, usually in a "recreational area".  Unfortunately, most of 

these ponds have no provisions for maintenance. 

Wetlands are most apt to produce large numbers of mosquitoes because they 

are built with very shallow water and are planted heavily with native grasses and plants.  

Anopheles mosquitoes capable of transmitting malaria are abundant in these wetland 

habitats.  There have been several cases of malaria in Maryland that appear to have 

been contracted locally (Information on these cases may be available in the AMCA 

archives).   

Maryland has a native mosquito fish species, Gambusia holbroki.  State 

regulations dictate that it can only be introduced into stormwater structures for mosquito 

control, not into natural waterways.  These fish are stocked into most permanent ponds 

providing excellent mosquito control year-round (winters in Maryland are usually not 

cold enough to kill off fish populations).  Wilson Freeland would like to have shallow 

wetland "swamps" constructed with a deep area or zone where mosquito fish could 

survive when water levels drop.  One of his main concerns is that the wetlands dry up 

periodically preventing the survival of mosquitofish with their current design.  Wilson 



 12

Freeland has been unsuccessful in convincing developers, the County, or the State 

involved in BMP construction to include a deep area within the constructed wetlands 

that would support mosquito fish.   

 

Frederick County Health Department.  Tom Mohler, the manager of the 

Environmental Health Services, Mosquito Program, was contacted by phone on April 

10, 2001. 

 Summary of the phone conversation with Tom Mohler.  The Frederick County 

Health Department does not run its own independent mosquito control program.  Like 

most county programs in the state of Maryland, Frederic County contracts with the 

Maryland Department of Agriculture (MDA) for mosquito control.  The County is only 

responsible for vector monitoring, surveillance, and collection of samples for 

identification.  When problem sites are discovered, MDA is contacted to identify 

collected samples, evaluate the severity of the vector problem, and determine if 

treatment is necessary. 

In Frederick County "bio-retention" ponds are most apt to produce mosquitoes in 

large numbers.  These are permanent water structures that are planted heavily and 

serve as sedimentation and water quality ponds.  Tom Mohler has investigated different 

types of ponds and has found that dry detention ponds that drain approximately within a 

week do not produce mosquitoes.  He did mention however, that the mosquito problems 

in the inland counties of Maryland such as his are small compared to those encountered 

along the coastal regions.  Tom Mohler suggested that VBDS contact Mike Cantwell, 

the Maryland Department of Agriculture regional entomologist for western Maryland who 

would be able to provide me with more information on MDA fieldwork. 

 

Maryland Department of Environment.  Stewart Comstock, with the Water 

Management Administration, Non-Point Source Program, was contacted by phone on 

April 16, 2001. 

Summary of the phone conversation with Stewart Comstock.  Stewart Comstock 

is one of the key people responsible for writing the Maryland Stormwater Design 

Manual.  Maryland is moving away from stormwater ponds and structural practices in 
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general.  Instead, the Maryland Department of Environment (MDE) is encouraging 

pollution prevention, particularly through the use and implementation of non-structural 

BMPs: open section roadways (with no curb) that allow even runoff, roof downspouts 

that direct runoff into vegetated areas of yards rather than to curb drains, small on-lot 

filtration devices, landscaping and vegetation appropriate for reducing runoff into 

streets, natural conservation areas that receive and disperse flow are just some of the 

examples.  If structures must be built, then MDE is encouraging them to be designed 

"smart from the start".  Designs should keep maintenance needs to a minimum and 

should be least conducive to vector production.  Dry designs used for volume reduction 

or water quality should drain down very rapidly (1-3 days). 

The governor of Maryland had made a statement recently about BMPs, stating 

that if designed properly, water quality ponds and wetlands did not pose significant 

mosquito problems because of natural enemies of mosquito immatures present in the 

system.  Stewart Comstock was aware of mosquito issues, particularly associated with 

structures that drain slowly and do not support natural predators, especially facilities 

with vegetated bottoms.  However, there has been no active mosquito monitoring within 

MDE.  Stewart did mention that there is a reference on mosquito production in 

constructed wetlands that MDE had used as a reference written by the Center for 

Watershed Protection.  The article is available on the web through the Stormwater 

Manager's Resource Center (SMRC), Reference Library at 

(http://www.stormwatercenter.net/Database_Files/Publications_Database_1Page311.ht

ml). 

 

Maryland Department of Transportation.  Steve Udzinski, an engineer with the 

State Highway Administration, Highway Hydraulics Division, was contacted by phone on 

April 10, 2001. 

Summary of the phone conversation with Steve Udzinski.  Steve Udzinski 

mentioned that some Caltrans people had recently been over to visit the Maryland 

Department of Transportation (MDOT) regarding BMP structures and costs.  MDOT has 

had some complaints regarding mosquito production in BMP structures, but Steve 

Udzinski was not aware of the extent of the problem.  MDOT designs and builds 



 14

structures based on the characteristics of the project and on their intended purpose.  

For example, those used for water volume reduction are structures such as extended 

detention basins, whereas those used for water quality improvement are structures such 

as shallow mashes or permanent ponds. 

Steve Udzinski mentioned that many BMP designs look good on paper, but once 

built, do not necessarily work well in the field.  MDOT is becoming more sensitive and 

aware of biological factors within BMP designs.  The basic philosophy of MDOT 

regarding new BMPs is that they should be built to address both water quality and 

wildlife issues.  Because MDOT does not have their own BMP manual, they have 

adopted the new manual written by the Maryland Department of Environment.  MDOT 

also obtains their NPDES permits through the Maryland Department of Environment. 
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MINNESOTA 

 

Summary.  VBDS investigated BMP / vector issues in Minnesota, with particular 

interest in the metropolitan area of Minneapolis-St. Paul.  Mosquito control for the entire 

metropolitan area of Minneapolis-St. Paul is conducted by the Metropolitan Mosquito 

Control District (http://www.mmcd.org).   

The state of Minnesota, Department of Natural Resources, Waters Division 

(http://www.dnr.state.mn.us/waters/), is a regulatory entity that manages the state's 

water resources.  The Minnesota Pollution Control Agency 

(http://www.pca.state.mn.us/netscape.shtml) is the state agency responsible for 

protecting Minnesota's air, water and land resources from the effects of pollution.  They 

handle all NPDES permits in the state and are responsible for preparing the BMP 

manual.   

The Minnesota Department of Transportation, Office of Environmental Services 

(http://www.dot.state.mn.us/environment/) deals with storm water management.  

 

Minnesota Department of Natural Resources.  John Stine, of the Waters 

Division, was contacted by phone on April 23, 2001. 

Summary of the phone conversation with John Stine.  John Stine is employed by 

the Minnesota Department of Natural Resources (DNR), Waters, the group within 

Minnesota DNR that is responsible for implementing the federal EPA Clean Water Act 

for the state.  Minnesota DNR Waters is basically a regulatory agency that does some 

ecological studies, but is generally not directly involved with BMPs.  John Stine 

suggested that VBDS contact Doug Norris, also with Minnesota DNR, but in the 

Ecological Services Division.  In addition, he suggested VBDS contact either Don Jakes 

or Mark Gernes (a wetland specialist) of the Minnesota Pollution Control Agency, the 

agency responsible for handling all state NPDES permits, for more information 

regarding BMPs.  
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Minnesota Pollution Control Agency.  Don Jakes, the supervisor of Unit 2, 

Community and Area-wide Programs Section, Policy and Planning Division, was 

contacted by phone on April 27, 2001. 

Summary of the phone conversation with Don Jakes.  The Minnesota Pollution 

Control Agency (PCA) handles all NPDES permits for the state and is responsible for 

preparing the BMP manual for the state.  Don Jakes was not aware of any mosquito 

issues associated with structural BMPs, but mentioned that the Minnesota PCA has a 

program to remove old tires from the state, in part to reduce mosquito habitats. 

 

Minnesota Department of Transportation.  Bruce Johnson, with the Minnesota 

DOT, Office of Environmental Services, Stormwater Management, was contacted by 

phone on April 23, 2001.  He pointed referred VBDS to Leo Holm, the section director, 

and Greg Busacker, an aquatic biologist.  Greg Busacker was contacted by phone on 

April 23, 2001.  Dwayne Stenlund, a soil ecologist, was contacted by phone on April 24, 

2001 as a result of Greg Busacker's recommendation. 

Summary of the conversation with Greg Busacker.  Greg Busacker is an aquatic 

biologist employed by the Office of Environmental Services, Environmental Process Unit 

(EPU), which works on projects statewide.  The EPU makes sure that construction 

districts follow state rules and regulations, and they act as liaisons between regulatory 

agencies regarding water and environmental issues.   

The Minnesota Pollution Control Agency recently completed a very extensive 

BMP manual that has been adopted by Minnesota DOT. The Minnesota DOT has 

implemented a number of different BMP structures including sand filters, infiltration 

devices, and ponds, but prefer to utilize pond systems as often as possible.  Mosquito 

production within Minnesota DOT BMP structures have not been considered; however, 

they have received complaints of mosquitoes associated with some of their structures 

from citizens. 

In general, maintenance of Minnesota DOT BMP structures is poorly budgeted 

for.  Structures are built without a budget for regular maintenance resulting in "crisis 

maintenance", which is essentially a response to public complaints or if Minnesota DOT 
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personnel happen to notice a problem while on the job.  The issue of BMP maintenance 

seems to be a problem for the Minnesota DOT. 

 

Summary of the conversation with Dwayne Stenlund.  Dwayne Stenlund also 

works with the Office of Environmental Services as a soil ecologist.  He was very 

passionate on the issue of stormwater BMP structures and had a wealth of knowledge 

on the subject.   

Dwayne Stedlund believes that temporary ponds create more of a mosquito 

problem in Minnesota than do permanent ponds because of the lack of natural 

predators in temporary systems.  In Minnesota, non-native fish such as Gambusia 

affinis can not be stocked into natural waterways.  As a result, many "leaky" BMP ponds 

that drain into natural waterways cannot be stocked with mosquito fish.  Dwayne 

Stenlund would like to see better use of natural, existing ecosystems for water quality 

purposes rather than the construction of federally mandated ponds and other BMP 

structures. 

Dwayne Stenlund emphasized that there is a serious need for maintenance plans 

for all BMP structures.  Most designs get lost over time and incoming crews frequently 

do not properly maintain structures because they are unaware of design features.  In 

addition, there is a need for a maintenance cost estimate (e.g. $300 per month per acre) 

and other guidelines (e.g. what specific tools to be used in specific systems).  A 

construction design manual with a maintenance plan needs to be produced along with a 

modern database with information such as location, design, maintenance schedule, etc. 

NPDES, phase II is coming on line in Minnesota in 2003.  The Minnesota DOT is 

exploring ways to utilize water in existing permanent ponds for other things such as 

irrigation, or dispersal.  The Minnesota DOT would like to have ponds drain down 

completely after storm events to simplify maintenance procedures that are otherwise 

very difficult to conduct in permanent or semi-permanent bodies of water.  One option is 

to have ponds self-dewater using "top skimmers" such as the Faircloth Skimmer 

(http://www.fairclothskimmer.com).   The Faircloth Skimmer is a device that improves 

sediment trapping efficiency by regulating the filling and draining of sediment basins 

better than the conventional methods that use perforated risers or stones.  This 
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skimmer allows the adjustment of drain down and retention times.  Also, the use of 

plants able to withstand periods of temporary flooding would further improve water 

quality.  Draining ponds down following storm events would allow more room for 

incoming water from subsequent storm events.  Currently, many ponds flush 

themselves clean: incoming water resuspends pollutants and washes them out of the 

overflow. 

 

Metropolitan Mosquito Control District.  Joe Sanzone, the director of 

Metropolitan Mosquito Control District (MMCD), was contacted by phone on December 

18, 2000.  During the AMCA meetings in Dallas, Texas, VBDS met with Nancy Read 

(technical services), also with MMCD.  She works with mosquitoes in the urban 

environment.  On March 16, 2001, Nancy e-mailed VBDS some additional comments to 

add to the questionnaire prepared by Joe Sanzone. 

Summary of the phone conversation with Joe Sanzone.  MMCD deals primarily 

with temporary rain pockets, especially along river, pond, and lake banks.  There are 

extensive areas of swampy habitats created by rainfall in Minnesota.  Over 90% of 

MMCD's mosquito work deals with Ae. vexans and Coq. perturbans, both major 

nuisance species during the summer months.  However, in the southeastern region of 

MMCD's district, Ae. triseriatus mosquitoes that transmit LaCrosse encephalitis virus 

are also controlled.  Joe Sanzone was not aware of BMP structures in his jurisdiction. 
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NEW JERSEY 

 

Summary.  VBDS investigated BMP / vector issues in New Jersey, with 

particular interest in Somerset County.  Each of New Jersey's 21 counties has a vector 

control agency that is responsible for mosquito control (http://www-

rci.rutgers.edu/~insects/agencies.htm).  The Somerset County Public Works 

Department has groups involved with both mosquito control and BMP issues.  The 

Road Division, Mosquito Extermination/ Drainage Section (http://www-

rci.rutgers.edu/~insects/somerset.htm) includes personnel that conduct local vector 

control.  The Engineering Division (http://www.co.somerset.nj.us/division.htm) is 

involved with BMP design, construction, and maintenance and has written a BMP 

manual for their county. 

The New Jersey Department of Environmental Protection, Division of Watershed 

Management is a regulatory agency responsible for preparing the BMP manual for the 

state.  It is available on the Internet 

(http://www.state.nj.us/dep/watershedmgt/bmpmanual.htm). 

The New Jersey Department of Transportation 

(http://www.state.nj.us/transportation/) is responsible for construction and maintenance 

of BMPs associated with their roads throughout the state. 

 

New Jersey Department of Environmental Protection.  Liz Rosenblatt, the 

coordinator of the Nonpoint Source Pollution Program, in the Division of Watershed 

Management, was contacted by phone on April 24, 2001. 

Summary of the phone conversation with Liz Rosenblatt.  The New Jersey 

Department of Environmental Protection (NJDEP) is a regulatory agency that sets rules, 

reviews plans, and writes the BMP manual for the state.  NJDEP has been very 

cautious regarding mosquito issues because of the current West Nile Virus situation in 

the state; however, they have not specifically amended BMP designs because of this.  

BMP structures are designed, built, and maintained by local governments, and any 

associated mosquito issues would be handled by local county health agencies.  
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Liz Rosenblatt told VBDS that Somerset County is home to a highly regarded 

stormwater engineers in the state, Joe Skupien, and suggested he be contacted.  She 

also suggested contacting Vicki Thompson, formerly employed with NJDEP, and 

currently employed by the Monmouth County Mosquito Extermination Commission. 

 

New Jersey Department of Transportation.  Lad Szalaj, a civil engineer in 

Design Services, Civil Engineering (Hydrology and Hydraulics) section, was contacted 

by phone on April 24, 2001. 

Summary of the phone conversation with Lad Szalaj.  The New Jersey 

Department of Transportation (NJDOT) utilizes a number of different structural BMPs 

including water quality swales, extended detention basins (designed for a 72 hr drain 

down time), mitigation wetlands, and premanufactured underground units (e.g. 

Downstream Defender, Terra Clean, Vortechnics).  The dense populations present in 

New Jersey require that many units be placed below ground.  These underground 

systems require much more frequent maintenance and NJDOT does not have adequate 

staff to get to them all in a timely fashion.  The reality is that many sites do not receive 

the maintenance they require.  NJDOT will be evaluating the "loading rate" of many 

different premanufactured units to try and establish a better maintenance schedule for 

each type and for each location, otherwise, regular, required maintenance will not be 

done. 

Lad Szalaj was not aware of mosquito issues associated with NJDOT structural 

BMPs.  He suggested VBDS contact a great stormwater engineer in Somerset County 

who has been very proactive in stormwater management issues named Joe Skupien. 

 

Somerset County Public Works Department.  Joe Skupien, a civil engineer 

who works for the Engineering Division, was contacted by phone on April 30, 2001. 

Summary of the phone conversation with Joe Skupien.  Joe Skupien had an 

incredible wealth of knowledge regarding stormwater systems and has been involved 

with their design and implementation for many years.  In addition, he also teaches 

stormwater management for engineers at Rutgers University, stressing real-world 

issues involved with BMP design and implementation. 
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Stormwater issues in New Jersey began in 1975 with peak discharge issues for 

flood and erosion control.  All new development in the state has been subjected to water 

quality issues since 1975.  Originally, peak flows from developed sites had to equal pre-

development rates; however, it was soon discovered that in order to maintain a similar 

water level downstream, peak flows from developed sites had to be reduced to about 

75% of the pre-development rate.  To achieve flood and erosion control goals, dry 

detention basins and ponds were constructed.  Ponds for this purpose were built 6-8 

feet deep and had steep sides.  Large regional watersheds were built in valleys that 

could be dammed to slow the flow from large drainage areas.  Regional watersheds 

worked well, but New Jersey later passed a watershed protection law that prevented 

water storage in valleys and waterways.  As a result, as of approximately13 years ago, 

all stormwater management structures for quality and quantity have to be built at a local 

level (on site), on a comparatively small scale.  There has been a considerable amount 

of research done comparing the benefits of regional facilities (i.e. large watersheds) 

used to treat stormwater runoff from large areas versus the construction of multiple 

smaller units designed to treat runoff from small areas.   

There are hundreds of stormwater management structures in Somerset County, 

most which grew out of flood control (i.e. dry detention).  Somerset County Public Works 

has been gradually weaning off structural BMPs to private owners and associations for 

maintenance.  Currently, about 25% are contracted with private contractors for 

maintenance, whereas the remaining 75% are maintained by Public Works.  The 

philosophy of Somerset County engineers has been to build "very dry" detention 

systems, or "very wet" ponds to prevent public health threats.  In general, infiltration 

devices are not effective in New Jersey due to poor soil permeability. 

Shallow wetland BMPs are best for water quality.  The environmental groups, 

such as the New Jersey Department of Environmental Protection, have been pushing to 

have more shallow systems built.  They believe that the comparatively lesser 

performance of extended detention basins for water quality warrants the construction of 

wetlands.  In contrast, Somerset County has been pushing for dry systems which are 

cheaper to build, require far less maintenance, do not require specially trained 

professionals to work on them, and are more acceptable to homeowners.  County 
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engineers have built concrete low-flow exit channels into extended detention basin 

(EDB) designs to improve the function of the EDB and simplify maintenance.  

Maintenance is essentially reduced to scraping and removing sediments accumulated 

on the concrete, and removing trash from the outlet screen and the basin floor.  This 

has been a controversial issue with the environmental groups because they feel that the 

percent pollutant removal is reduced.  Joe Skupien argues that EDBs built with these 

features function just as well as others, with the added benefit that the ease of 

maintenance (that anyone can do) will allow these units to function better in the long 

run.  Joe Skupien believes that wetlands do work well for water quality, but require far 

too much management and maintenance of living organisms and pollutant uptake 

processes of the constructed habitat.  There are far too many structural BMPs that 

require more time and expertise than most people are willing to put into them. 

New Jersey has severe mosquito problems and the hysteria created by West 

Nile Virus by the media has made vector control a hot topic.  Shallow wetland BMPs 

seem to be best for water quality, but are tremendous mosquito producers.  These 

areas require that trained applicators with expertise in mosquito control be called upon 

for abatement.  Joe Skupien feels that mosquito problems in dry detention systems can 

be solved much more quickly and easily by removing clogs in the system and allowing 

them to drain properly.  It is his opinion that very few stormwater engineers and 

designers think about the details that are needed in field applications compared to the 

theoretical they create on paper.  They need to create a better balance of theoretical 

versus actual.  It is especially important that those involved in the design and 

construction of wetlands have expertise in this subject and commitment to the project.  

In addition, water quality has to be balanced with public health issues. 

Somerset County Public Works engineers are actively involved with County 

vector personnel in the Mosquito Extermination/ Drainage Section, within the Road 

Division.  The vector group has two foremen that are split up by expertise.  Joe Skupien 

works closely with Jack Pinone, one of the foremen, on BMP design recommendations.  

Joe Skupien recently consulted with Jack Pinone regarding plans for a new 11-acre 

wetland project.  Both men then present their ideas to the consultants involved with the 

design and construction.  An example of a subject they frequently discuss with contract 
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engineers is access to sites.  Both maintenance crews and vector control personnel 

have to have access to structures.  The better the access is made, the less time is 

required to conduct routine inspections and maintenance.  A simple access road that 

allows an inspector to drive up to a structure and be able to look at it from the car can 

reduce time spent at a site by over 2/3rds.  The Engineering Division was responsible 

for preparing a BMP manual for the County.  After consulting with a variety of different 

groups, the biggest concern was site accessibility. 
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OREGON 

 

 Summary. VBDS investigated BMP / vector issues in Oregon, with particular 

interest in and around the City of Portland (i.e. Washington and Multnomah Counties).  

Washington County does not have a vector control program.  Additional information on 

this county can be found on the Internet 

(http://www.co.washington.or.us/cgi/home/washco.pl).  Mosquito control in the city of 

Portland and throughout Multnomah County is conducted by Multnomah County Health 

Department, Vector Control (www.multnomah.lib.or.us/health/contprev/pests/).  This 

agency concentrates most of its control efforts along the Columbia River in, but also 

does contract work in a very small area of Washington County. 

The state of Oregon manages water quality with two different NPDES permits.  

The City of Portland manages a municipal NPDES permit with co-permittees Port of 

Portland and Multnomah County.  The City of Portland has several bureaus, and 4 city 

commissioners.  The most important bureau with regards to water quality is the Bureau 

of Environmental Services (http://www.enviro.ci.portland.or.us/).  The BMP manual for 

the City of Portland provides information on all aspects of the city's stormwater program 

and is available on the Internet (http://www.enviro.ci.portland.or.us/swp.htm).  It appears 

that several other state and local agencies may be involved with stormwater runoff and 

the NPDES permits such as the Portland Department of Transportation 

(http://www.trans.ci.portland.or.us/TransServices.asp).  The Port of Portland 

(http://www.portofportland.com) is responsible for operating airports, marine terminals, 

and the import/export of cargo through the Columbia River.  They are involved with 

many aspects of water quality including wetland mitigation and restoration within their 

jurisdiction. 

The Oregon Department of Transportation (ODOT) (http://www.odot.state.or.us/) 

used to be a co-permitee on the municipal NPDES permit with the City of Portland.  As 

a result of an agreement with the Department of Environmental Quality, ODOT now 

operates its stormwater program under its own state NPDES permit.  Their BMP 

handbook entitled "Road Maintenance Water Quality & Habitat Guide" is available on 

the Internet (www.odot.state.or.us) under the subheading "Environment". 
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Multnomah County Health Department, Vector Control.  David Turner, the 

mosquito control field supervisor, was contacted by phone on Jan 29, 2001, and several 

times thereafter.  David Turner and the vector control program supervisor, Chris Wirth, 

agreed to host an organized tour of Portland BMPs for VBDS, Larry Walker Associates, 

and Caltrans on March 6th and 7th, 2001 that would include representatives from the 

City of Portland, Bureau of Environmental Services, and the Oregon Department of 

Transportation (see Appendix B). 

Summary of several phone conversations with David Turner.  There is no state 

vector control program in Oregon.  Multnomah County Health Department, Vector 

Control (MCVC) is responsible for surveillance and abatement of vectors throughout 

Multnomah County and occasionally does contract work in a small part of Washington 

County.   

Portland has a multitude of stormwater management and pollution control 

devices associated with freeways, roadways, parking lots, industrial parks, and housing 

developments.  The city also has hundreds of underground catch basins and sumps 

that hold water for long periods of time, if not indefinitely.  Stormwater management 

devices that catch debris are mandatory even at private residences when artificial 

surfaces (roofs, driveways, etc) exceed 500 sq. ft.  These devices create suitable 

habitats for mosquito reproduction in addition to the extensive natural breeding sites in 

the area.  MCVC is severely understaffed to do the widespread control of mosquitoes in 

natural and created habitats needed in Multnomah County. 

MCVC works closely with several different agencies that manage various bodies 

of water including the Port of Portland, the City of Portland, Bureau of Environmental 

Services (BES), and the Department of Transportation.  The relationship between 

MCVC and BES is not ideal.  They have conflicts over jurisdiction and vector issues.  

Apparently, BES funds most of the city's rodent sewer baiting program, but some is 

contracted due to its extensiveness.  On other issues, BES is apparently reluctant to 

acknowledge that some of their facilities and structures are significant sources of 

vectors.  Because of this, they do not want to support vector surveillance and 

abatement at these sites.  In contrast, MCVC has a good working relationship with the 
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Port of Portland which has gone above and beyond the needed financial support for 

vector control in their mitigation wetlands sites. 

Dave Turner suggested that VBDS contact for Scott Carter, a wetland restoration 

specialist, at the Port of Portland for additional information on BMP structures. 

 

Port of Portland.  Scott Carter, a wetland restoration specialist in the Properties 

and Development Section, and Dorothy Sperry (involved with NPDES permits), were 

contacted by phone on Feb 16, 2001.  Dorothy provided VBDS with a few pages of 

information on BMP types later the same day. 

Summary of the phone conversation with Scott Carter.  The Port of Portland is 

responsible for operating airports, marine terminals, and the import/export of cargo 

through the Columbia River.  They are involved with many aspects of water quality 

including wetland mitigation and restoration within their jurisdiction.  Scott Carter has a 

background in landscape, but is currently involved with wetland creation, mitigation, and 

restoration.  He mentioned that Portland has a lot of floodwater situations, clay soils that 

promote surface water build-up, and wetlands.  One of the projects he has been 

involved in is on Government Island (2500-2700 acres), in the Columbia River.  This 

island was historically used for grazing cattle, but recently became the site for an 

approximately 400 acre wetland mitigation (mostly emergent wetland) constructed by 

the Port of Portland.  This mitigation wetland created huge numbers of floodwater 

mosquitoes.  To avoid possible complaints from citizens living along the river, the Port 

of Portland provides Multnomah County Health Department, Vector Control with funding 

to abate mosquitoes in approximately 350 acres of the mitigation site.  Scott Carter is 

also currently involved with a wetland mitigation site adjacent to the Portland Exposition 

Center. 

Scott Carter suggested that VBDS contact Dorothy Sperry, who works on 

NPDES permit issues in the same department, and Dave Hendrix, who deals with 

NPDES permit issues for the Multnomah County Drainage District (MCDD).  MCDD is 

responsible for managing slews and drainage ways of the Columbia River, as well as 

operation of the dike that separates the river from the airport and the north part of the 

city, used for river overflow. 
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Summary of the phone conversation with Dorothy Sperry.  Dorothy Sperry spent 

some time trying to explain the complexities of the NPDES permit within the different 

agencies.  The Port of Portland, City of Portland, and Multnomah County are all co-

permitees for the municipal NPDES permit.  Apparently the Oregon Department of 

Transportation used to be a co-permitee, but as a result of an agreement with the 

Department of Environmental Quality, now operates its stormwater program under its 

own state NPDES permit.  One of the problems Dorothy Sperry has encountered with 

regard to BMPs is that they are difficult to evaluate or quantify for effectiveness because 

there is no established way of doing it.  She mentioned that each site creates its own 

unique situation making comparisons biased or impossible.  She was very interested in 

knowing more about stormwater issues in California. 

Dorothy Sperry suggested that VBDS contact Patrice Mango, the stormwater 

program manager for the City of Portland, Bureau of Environmental Services, 

responsible for coordinating all the bureaus for stormwater related issues, and Jeff 

Moore, the assistant environmental program coordinator for the Oregon Department of 

Transportation, who deals with stormwater issues.  

 

 City of Portland, Bureau of Environmental Services.  Katie Bretsch, the 

program manager for the Bureau of Environmental Services (BES), was contacted by 

phone on February 23, 2001.  Patrice Mango, with the BES planning group, was 

contacted by phone on February 26, 2001, who then forwarded the VBDS survey to her 

colleague, Dawn Hottenroth, an environmental specialist with the BES Stormwater 

Program.  Dawn Hottenroth, contacted VBDS by phone on March 5, 2001. 

 Summary of the phone conversation with Katie Bretsch. The City of Portland is 

made op of 4 bureaus, each responsible for different aspects of the city.  BES is in 

charge of the NPDES permit for the City and includes the Port of Portland and 

Multnomah County as co-permittees.  Katie Bretsch is primarily responsible for 

stormwater BMP designs, their maintenance, and current operations, specifically those 

that are built by BES for stormwater management or for any stormwater runoff from the 

public right-of-way (i.e. culverts, roadside drains).  She views the spraying of Bti (a 

microbial larvicide) as having been successful for control of mosquitoes in open water 
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areas.  The cost involved is not excessive as viewed by BES standards, and the cost-

per-acre is not unreasonable.  If it is a question of spraying versus redesign of a 

stormwater structure such as an open pond, BES will opt to spray.  Multnomah County 

Vector Control has asked BES to redesign ponds (i.e. don't vegetate perimeters of 

ponds and water margins); however, BES is unwilling to modify them because it would 

reduce the ability of ponds to remove pollutants.   

Katie Bretch suggested that VBDS contact her counterpart at the Oregon 

Department of Transportation, Jeff Moore, and her counterpart at the Multnomah 

County DOT, Don Newell, the road maintenance system administrator. 

 

Summary of the phone conversation with Patrice Mango.  Patrice Mango is with 

the BES planning group that looks at BMPs in more of a long-range.  She manages the 

NPDES stormwater permit citywide and is responsible for writing up the annual report 

for the municipal NPDES permit that includes BES, the Port of Portland, and Multnomah 

County.  BES is using the Endangered Species Act (ESA) as leverage to push their 

water programs forward, especially as they relate to endangered salmon species that 

utilize local waterways for spawning. 

Patrice Mango provided VBDS with a lot of interesting information on future goals 

for water quality in and around Portland and information on new BMPs.  BES is working 

on the development of a "Green Streets Program" to create stormwater-management-

friendly streets in residential areas.  Another BMP under examination is the "Eco Roof", 

that would reduce the volume of stormwater runoff (acting similar to an extended 

detention basin) and improve water quality.  This BMP is designed for use on the tops of 

buildings.  A special impervious roof lining is covered with soil of about 4 inches deep, 

specific soil mixes, and specific plant communities (based on the climate).  Due to the 

mass created by the Eco Roof, the building, and particularly the roof, has to be 

designed to support more weight.  The Eco Roof filters bacteria and pollutants, acts as 

a building insulator against heat and cold, and reduces urban "heat island effect", 

improving air quality.  Apparently the GAP headquarters in San Jose has a functional 

Eco Roof. 
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Patrice Mango suggested VBDS contact Liane Welch, an engineer who works on 

maintenance protocols for city facilities with the City of Portland, Bureau of 

Maintenance, who might have more information on BMP maintenance activities.  Patrice 

Mango also mentioned that she would speak with Dawn Hottenroth, a lead person on 

OMM issues of BMPs in BES, who knew more about vector issues. 

 

Summary of the phone conversation with Dawn Hottenroth.  Dawn Hottenroth is 

an environmental specialist with the BES Stormwater Program.  She works on policy 

and design issues associated with stormwater.  She wrote a part of the early BMP 

manual for the City of Portland, BES.  Dawn Hottenroth has knowledge on vector issues 

because she worked with San Diego County Environmental Health, Vector Control in 

the early 1990's.  She agreed to complete a questionnaire for VBDS with any 

information she could provide. 

  

Oregon Department of Transportation.  Jeff Moore, the environmental 

program coordinator for the Oregon Department of Transportation (ODOT), Clean 

Water Unit, was contacted by phone on February 26, 2001. 

Summary of the phone conversation with Jeff Moore.  Jeff Moore is directly 

involved with the NPDES permit for ODOT.  ODOT has made big improvements in the 

past 5 years in understanding how various BMPs for stormwater will perform.  They 

have been gradually moving away from the use of wet ponds for water quality because 

of maintenance issues.  It is difficult to remove all of the contaminated sediment from 

wet ponds and the work (i.e. draining, dredging, etc.) is very labor intensive.  The last 

wet pond clean out was 3-4 years ago due primarily to a bacterial bloom in the water, 

not necessarily because the pond was ready for total sediment clean out.  ODOT is in 

favor of other BMP structures that are easier to maintain such as swales. 

Many areas of Portland have fine clay soils that, once suspended in water, take 

weeks or months to settle out.  This reduces the water quality benefits of many BMPs 

for stormwater.  Recently, many of ODOT's new BMPs do not involve structures, but 

rather are changes in procedures and protocols that reduce the quantity of pollutants in 

water runoff. 
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 Jeff Moore suggested that VBDS contact Paul Wirfs, an urban hydraulic engineer 

within the ODOT Geology Unit, who is a designer and works with water quality issues 

statewide, and Paul Wirfs' counterpart, Randy Inloes, the maintenance supervisor in the 

Portland district that contains the most ODOT water-quality ponds who would better 

know the day-to-day practicalities of these BMPs. 
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TEXAS 

 

Summary. VBDS investigated BMP / vector issues in Texas, with particular 

interest in the City of Austin.  Mosquito collection and control in and around Austin is 

conducted by the Austin / Travis County Health and Human Services Department, 

Environmental Health Services, Rodent and Vector Control 

(http://www.ci.austin.tx.us/health).  The Texas Department of Health, Zoonosis Control 

Division (http://www.tdh.state.tx.us/zoonosis) will identify mosquito samples submitted 

by the Austin / Travis County Health and Human Services Department, but is not 

involved directly with day-to-day field activities.   

The City of Austin, Watershed Protection & Development Review Department is 

involved with many aspects of BMPs for stormwater runoff.  Many of their ongoing 

activities with water quality BMP structures, including the Central Park Wet Pond, 

discussed in the Austin visit report (see Appendix C), can be viewed on the Internet 

(http://www.ci.austin.tx.us/watershed).   

The Texas Department of Transportation (http://www.dot.state.tx.us) has built 6 

BMP structures in Austin and is expecting to be mandated to build many more 

throughout the state in the near future as state regulations change. 

Glenrose Engineering is a consulting firm based in Austin that is involved with 

stormwater issues.  They are currently working with Caltrans in California as a third 

party in the Caltrans "cost group" that is trying to make BMPs affordable while 

functional.  This company was selected by the Natural Resources Defense Council to 

help produce a productive and cooperative cost report. 

 

Texas Department of Health, Zoonosis Control Division.  Julia Rawlings, in 

the Zoonosis Control Division, was contacted by phone on March 26, 2001.  Robin 

Seiferth, an entomologist in the parasitology / entomology branch, was contacted by 

phone on April 9, 2001. 

Summary of the brief phone conversation with Julia Rawlings.  Julia Rawlings is 

a specialist in zoonotic diseases and was not aware of issues related to mosquito 

production in stormwater management structures.  She did not appear to have any 
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knowledge of stormwater BMPs.  The Texas Department of Health, Zoonosis Control 

Division does not monitor or control mosquitoes in and around Austin.  Austin / Travis 

County HHSD collects samples and performs abatement.  The State will do the species 

identifications.  Julia Rawlings suggested that VBDS contact Paul Fournier, the 

supervisor of the parasitology / entomology branch, for additional information. 

 

Summary of the brief phone conversation with Robin Seiferth.  Robin Seiferth 

had never heard of stormwater BMPs, thus was unable to provide VBDS with 

information on vector production associated with these structures.  She suggested 

VBDS contact the Austin / Travis County Health & Human Services Department for 

information on mosquito issues in urban structures. 

 

Austin / Travis County Health and Human Services Department.  At the 

AMCA meeting in Dallas in February 2001, I found out that.  I contacted Barrie Turano, 

the supervisor for Environmental Health Services, Rodent and Vector Control program, 

by phone on March 19, 2001. 

Summary of the brief phone conversation with Barrie Turano.  The Austin Rodent 

and Vector Control program seeks to control disease-carrying insects and rodents by 

providing baiting services, door-to-door educational outreach, coordination of 

neighborhood cleanups with the City of Austin Solid Waste Services Department, 

eliminating mosquito larva in standing water, and, when appropriate, spraying for 

mosquitoes in residential areas outside the city limits.  Mosquito spraying within the city 

limits is performed in developed, recreational areas within the city-operated park 

system.  The Austin Rodent and Vector Control program has no involvement with BMPs 

in Austin.  In the event of a complaint, they will make a site assessment and, if 

appropriate, will abate vectors.   

Barrie Turano suggested that VBDS contact Tom Bshara at the Austin 

Watershed Protection Agency for additional information. 

 

City of Austin Watershed Protection & Development Review Department.  

Mike Kelly, an engineer in the Environmental Resource Management Division, was 
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contacted by phone on February 20, 2001.  Pat Hartigan, the project coordinator for the 

department, was contacted by phone on April 10, 2001. 

Summary of the brief phone conversation with Mike Kelly.  The City of Austin 

Watershed Protection & Development Review Department stocks all of their constructed 

wet ponds with mosquitofish, Gambusia affinis, for mosquito control.  However, ponds 

retrofitted into existing neighborhoods are often met with resistance from local residents 

who fear mosquito problems.  Austin Watershed Protection apparently has no working 

relationship with the Austin / Travis County Health and Human Services Department, 

Environmental Health Services, Rodent and Vector Control.   

Mike Kelly suggested that VBDS contact others within Austin Watershed 

Protection including Les Tull, who is in charge of BMP design, and either Pat Hartigan 

or John Gleeson, who should have more knowledge on mosquitoes.  Mike Kelly 

suggested that VBDS contact Matt Hollon, with Glenrose Engineering in Austin. 

 

Summary of the phone conversation with Pat Hartigan.  There are hundreds of 

Austin-type sand media filters in and around Austin.  Sand filters are associated with all 

new development.  Their purpose is two-fold: to reduce pollution in runoff entering 

natural watersheds, and to improve hydrology by reducing the volume of water (by 

slowing it) that enters the watersheds.  The increased volume of water runoff created by 

urban expansion was resulting in rapid erosion (and additional sediment loads) of 

stream embankments.  These structures are generally trouble-free unless they receive 

large sediment loads.  With large sediment loads, sand filters are prone to clogging.  

Pat Hartigan mentioned that design and maintenance issues are addressed in 

Austin BMPs; however, maintenance is not regularly performed.  Maintenance of sand 

filters is done by "crisis management", where the Austin Watershed Protection will 

respond to complaints of clogged filters or filters will be cleaned if City employees 

happen upon clogged units.  In areas with slow-draining soils, water may stand for 

various lengths of time.   

Pat Hartigan was not aware of mosquito problems associated directly with BMPs 

in Austin.  He mentioned that all ponds are stocked with mosquito fish for mosquito 

control.  Some of the flood-control ponds were designed to drain completely in a short 
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period of time; however, many frequently contain permanent bodies of water.  He stated 

that it was his opinion that the numerous creeks in and around the city as well as urban 

and residential water standing in private residences probably contributed more to 

mosquito reproduction than structural BMPs.   

Pat Hartigan suggested that VBDS contact Tom Schueler, the founder of the 

Center for Watershed Protection (CWP) (www.cwp.org).  He mentioned that CWP had 

put out numerous publications on stormwater issues and may have information on 

vectors associated with BMP's. 

 

Glenrose Engineering.  Matt Hollon, a stormwater engineer, was contacted by 

phone on February 20, 2001.  He was instrumental in organizing a half-day tour of 

representative structural BMPs in Austin on February 21, 2001 (see Appendix C) on 

very short notice with himself and Mike Barrett (University of Texas) for VBDS. 

Summary of the brief phone conversation with Matt Hollon.  Glenrose 

Engineering works with Caltrans as a third party in the Caltrans "cost group" in trying to 

make BMPs affordable while functional.  This company was selected by the Natural 

Resources Defense Council to help produce a productive and cooperative cost report.  

Matt Hollon mentioned that Austin has several criteria associated with the construction 

of water quality BMPs, for example, non-permanent pools must drain in 72 hours or less 

and wet ponds are always stocked with mosquito fish.  He also mentioned that he was 

not aware of any regular maintenance done to these structures.  However, it is his 

opinion that water quality ponds probably do not contribute much to the background 

numbers of mosquitoes present in the city because of the thousands of natural and 

residential breeding sources. 

 

Texas Department of Transportation.  Jay McCurley, in the Advanced 

Planning Division, was contacted by phone on April 9, 2001. 

Summary of the phone conversation with Jay McCurley.  Jay McCurley is an 

"environmentalist" who works for the Texas Department of Transportation (TDOT) office 

in Dallas.  He was knowledgeable on both vector issues and BMP issues.  He had 

previously worked in vector control with the Dallas HHS Environmental Branch before 
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accepting a position with TDOT.  He was not aware of anyone in TDOT who had been 

considering vector issues with regard to stormwater runoff, BMPs, or both.  Part of the 

reason for this is because TDOT has very few structural BMPs.  They built 6 sand filters 

in the city of Austin as a result of a previous litigation, but have not built any before or 

since.  Jay McCurley was not aware of the maintenance schedule that TDOT had 

planned for the sand filters in Austin.   

Sand filters were originally designed to drain in 24-48 hours, with no 

consideration of the sand media that quickly clogs.  TDOT did not and does not want to 

have to build sand filters because of the frequent maintenance they require due to 

clogging.  Where possible, TDOT will utilize vegetative cover techniques (including 

grassy swales and grass-lined ditches) because they provide similar pollutant removal 

from water runoff compared to more complex structures, they require almost no 

maintenance, and they are very cheap to build.  Jay McCurley mentioned that as a 

result of ever-stringent regulations, TDOT would be required to build specific types of 

BMPs in the very near future including infiltration basins, wetlands, detention and 

retention ponds, and others.  Many of these will probably need to be retrofitted into 

existing constructed areas. 
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VIRGINIA 

 

Summary.  VBDS investigated BMP / vector issues in Virginia, with particular 

interest in the northern region of the state adjacent to the District of Columbia.  The 

Virginia Department of Health, Office of Epidemiology 

(http://www.vdh.state.va.us/epi/newhome.htm) makes recommendations on vector 

control and surveillance statewide, but is not involved with monitoring, surveillance, or 

abatement. The Virginia Department of Health also has a Division of Water Supply 

Engineering (http://www.vdh.state.va.us/dwse/index.htm) that is involved with human 

health issues related with water, but not directly with structural BMPs.   

Mosquito control agencies in the state of Virginia are concentrated primarily 

along the southern coastal areas of the state, around the cities of Suffolk, Chesapeake, 

Norfolk, Hampton, and Yorktown.  In the northern region of the state, Prince William 

County Public Works (http://www.co.prince-william.va.us/pworks) has a Gypsy Moth and 

Mosquito Control Branch that is responsible for vector surveillance and control.  The 

Fairfax County Health Department (http://www.co.fairfax.va.us/service/hd/hdweb.htm) 

and the City of Alexandria Health Department (http://ci.alexandria.va.us/city/health) both 

historically had active mosquito control program until local government downsizing cut 

the programs.  In part due to the appearance of West Nile Virus in the area, both 

department are trying to obtain funds to re-establish vector control programs.  

Information on all local health districts in Virginia can be found on the Internet 

(http://www.vdh.state.va.us/lhd/02.htm). 

The Virginia Department of Environmental Quality (http://www.deq.state.va.us/) is 

in charge of NPDES permits, but is not directly involved with BMPs.  The Virginia 

Department of Conservation and Recreation, Soil and Water Conservation Program 

(DCR) (http://www.dcr.state.va.us/sw/index.htm) is the agency that is in charge of BMP 

design and implementation issues for non-point source pollution.  In the northern region 

of the state, several selected agencies that are responsible for stormwater related 

issues and structural BMPs were contacted including Prince William County Public 

Works (http://www.co.prince-william.va.us/pworks), Fairfax County Public Works and 

Environmental Services Department 
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(http://www.co.fairfax.va.us/gov/dpwes/homepage.htm), and the City of Alexandria 

Department of Transportation and Environmental Services 

(http://ci.alexandria.va.us/city/tr_es_ut_idx.html). 

The Virginia Department of Transportation (http://www.vdot.state.va.us/) has 

worked with DCR to develop a statewide program addressing non-point pollution from 

stormwater runoff.  They have a group called the Virginia Transportation Research 

Council (VTRC) (http://www.vdot.state.va.us/vtrc) that works in conjunction with the 

University of Virginia on BMP research activities.  VRTC recently completed a study 

called Testing of Ultra-Urban Best Management Practices, written by Yu, S.L., and 

Stopinski, M.D.  The article is available on the Internet at VTRC's website 

(http://www.vdot.state.va.us/vtrc/main/index_main.htm). 

 

Virginia Department of Health, Division of Water Supply Engineering.  Allan 

Weber, an engineer, was contacted by phone on April 13, 2001  

Summary of the phone conversation with Allan Weber.  The Division of Water 

Supply Engineering provides the State Department of Health with information on 

environmental assessments, but is not involved with BMP design, implementation, or 

maintenance.  Allan Weber mentioned that in his experience, the primary BMP types 

built in Virginia are mitigation wetlands and sedimentation ponds.  He suggested that 

VBDS contact the Department of Conservation and Recreation as well as the 

Department of Environmental Quality for information on vectors and BMP structures. 

 

Virginia Department of Health, Office of Epidemiology.  David Gaines, the 

entomologist for the State Department of Health, was contacted by phone on April 16, 

2001. 

Summary of the phone conversation with David Gaines.  One of the tasks of the 

Office of Epidemiology is to make recommendations on mosquito control and 

surveillance, but this Office is not involved with monitoring, surveillance, or abatement.  

David Gaines mentioned that mosquito control in the state of Virginia as a whole is 

relatively low, especially in the northern section, thus there is not much data on 

mosquito production.  Almost all the mosquito control programs in the state are 
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concentrated along the southern coastal regions, especially in tidal salt mash areas, 

where the population of people is most dense.  Mosquito control is locally funded, 

therefore areas with large populations generally have a larger tax base that can support 

a mosquito control program, whereas less densely populated regions may not have the 

tax base to support a program.  In the northern region of the state, there is a mosquito 

control program in Prince William County, (a wealthy county) that does mosquito control 

along the Potomac River as well as in urban areas.  There has been at least one case 

of Malaria which appeared to have been contracted locally in the northern "neck area" 

of the state in a rural / agricultural area.  Anopheles mosquitoes that can transmit 

malaria are very common in Virginia. 

David Gaines was familiar with underground catch basins as well as above 

ground retention basins in Virginia.  Water retention basins are designed with overflows, 

for when the water load is too high, but otherwise only drain by infiltration and/or 

evaporation.  Many of these structures do not drain because of thick clay soils in many 

areas of the state and as a result can become sources of mosquitoes.  From David 

Gaines' recollection, most of the BMP structures he has seen were associated with 

parking lots and new housing developments.  He mentioned that many are surrounded 

by chain link fences and are not aesthetically pleasing.  Apparently, roadside ditches 

frequently hold water for long periods of time and may become sources of mosquitoes. 

David Gaines suggested that VBDS contact Dreda McCreary, the manager of 

Virginia Beach Mosquito Control, because she should have good knowledge on 

mosquito control in the state, and Kim Largen, at Prince William County Mosquito 

Control, for information on mosquitoes in northern Virginia. 

 

Virginia Department of Environmental Quality.  Burton Tuxford, of the Water 

Division, was contacted by phone on April 13, 2001. 

Summary of the phone conversation with BurtonTuxford.  The Virginia 

Department of Water Quality (VDEQ) is primarily responsible for enforcing state 

requirements and reviewing NPDES permits.  VDEQ issues NPDES permits for the 

state of Virginia and specializes in point-source pollution issues, not non-point source 

issues, and are not involved in any aspect of BMP design or implementation.   
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Burton Tuxford suggested that VBDS contact the Department of Conservation 

and Recreation, Soil and Water Conservation Program, which is responsible for 

prescribing BMP methods and writing the state manuals for non-point source pollution.  

Specifically, he suggested speaking with Jack Frye, the head of the division, and Joe 

Battiata, one of the people involved directly with stormwater issues.  Burton Tuxford 

also suggested VBDS contact Rick Woody, with the Virginia Department of 

Transportation, who is involved with BMPs in their stormwater program. 

 

Virginia Department of Conservation & Recreation.  Joe Battiata, the 

Stormwater Program Manager for the Soil and Water Conservation Program, was 

contacted by phone on April 17, 2001. 

Summary of the phone conversation with Joe Battiata.  Joe Battiata provided a 

considerable amount of information regarding structural BMPs.  Erosion and sediment 

control in Virginia has been mandatory for approximately 20 years.  The Virginia 

Department of Conservation and Recreation (VDCR) was historically involved with 

agricultural non-point source pollution.  In 1990, after the passing of new stormwater 

programs and the arrival of NPDES permit requirements, VDCR adopted all aspects of 

non-point source pollution and became responsible for writing the BMP manual for the 

state.  VDCR is the central stormwater BMP coordinator for all related research and/or 

studies in the state.  VDCR works through local governments for BMP implementation.  

The chain is as follows: local government pays the Virginia Department of 

Environmental Quality for an NPDES permits, then they work with VDCR for oversight 

of local programs.   

Interestingly, stormwater programs are not mandatory for local governments.  In 

early 1990, 11 local governments adopted the stormwater program, with an additional 7 

since then.  With the recent advent of NPDES Phase II, another 43 local governments 

are expected to adopt the stormwater program over the next few years.  There are a 

total of 166 local governments throughout the state that could eventually be involved 

with the stormwater program. 

There are many different structural BMP designs in Virginia.  Ponds and 

extended detention basins (EDB) have been used extensively.  Many structures were 
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built in commercial areas behind buildings and fell into serious disrepair, possibly due to 

“the out of site, out of mind” theory.  New structures are usually built out front, in view of 

people, and provide aesthetic value through careful landscaping and design.  These 

new structures tend to be better maintained since they are highly visible.  A new 

"enhanced" EDB design is being evaluated.  These structures incorporate a marsh on 

the basin floor, which serves to prevent re-suspension of pollutants when new water 

enters the structure. Many of these enhanced EDBs have permanent to semi-

permanent water. 

There are a number of underground BMP structures, most of which are 

manufactured proprietary units such as Stormceptors, CDS, Vortechnics, etc.  As a 

general rule, these filtering devices are good for removing total suspended solids (TSS), 

but are ineffective at removing nutrients such as nitrogen and phosphorous.  Also, as 

flow rate increases through these units, efficiency decreases due to flow bypass.  

Vortechnics units have a much greater volume capacity than most others and thus are 

generally more effective simply because there is less chance of flow bypass.  

Maintenance of these units is required by the property owners.  Property owners usually 

opt to sign an annual contract with a contractor (usually a representative of the BMP 

manufacturing company) for inspections and maintenance.  As a result of required 

maintenance and/or contract agreements, these manufactured underground units are 

generally kept neat and reliable.   

Some BMP structures have been built "offline" from main storm sewers.  Low-

flow diversions from the main storm sewer line feed these units.  This allows smaller 

treatment structures to be built.  The state also has several different types of sand filters 

including Delaware and Austin types. 

As far as comparing efficacy of different structures, Joe Battiata mentioned that 

data is very scattered (e.g. 10 - 90% removal efficiency).  This includes comparisons of 

similar designs as well as new versus older designs.  In many cases, pollutants can 

become re-suspended when new water enters a BMP, affecting removal efficiency 

evaluations over time.  This is what led to the "enhanced" EDBs, where the shallow 

marsh prevent some resuspension from happening.   
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Maintenance is a key factor in the function of all BMP structures in Virginia.  Lack 

of maintenance usually results in gradual breakdown of the system and even failure of 

the structures.  Over the past 10 years, monitoring efforts have shown that "percent 

removal efficiency", the criteria that has been used up to now to evaluate BMP 

performance, is somewhat meaningless.  For example, two BMP units are compared for 

efficiency based on percent removal efficiency: one receives water with a high 

concentration of TSS and 90% of the TSS are removed by the BMP, the other receives 

relatively clean water with only background levels of TSS and nutrients and only 5% of 

the TSS is removed.  Do these results indicate that the unit receiving the cleaner water 

is a poorer performer?  VDCR is beginning to look more closely at downstream fauna to 

better determine the efficacy of stormwater BMPs rather than at percent removal 

efficiency. 

Regarding mosquitoes, Joe Battiata mentioned that VDCR suggests that 

permanent water structures include "depth zones" to promote an ecosystem balance.  

This should provide suitable habitat for natural predators of mosquitoes.  However, 

small pockets of water become a source of vectors, and some BMP designs hold 

stagnant water.  In general, BMPs that were designed correctly experienced few 

mosquito problems. 

 

Virginia Department of Transportation.  Rick Woody, the program manager for 

the Aquatic Ecology Program, in the Environmental Division, was contacted by phone 

on April 16, 2001. 

Summary of the phone conversation with Rick Woody.  The Virginia Department 

of Transportation has a water quality research group that works in conjunction with the 

University of Virginia.  This group is called the Virginia Transportation Research Council 

(VTRC) and they do research on the performance of stormwater BMPs.  VTRC recently 

completed a study called Testing of Ultra-Urban Best Management Practices.  Rick 

Woody suggested that VBDS contact Mike Fitch at VTRC for more information on BMP 

structures. 
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Virginia Transportation Research Council.  Mike Fitch, a senior research 

scientist, was contacted by phone on April 23, 2001. 

Summary of the phone conversation with Mike Fitch.  The Virginia Transportation 

Research Council (VTRC) was formed out of a cooperative agreement between the 

Virginia Department of Transportation (VDOT) and the University of Virginia, in 

Charlottesville.  VTRC is the research branch of VDOT that works out of the University 

of Virginia, Civil Engineering Department.  VTRC receives federal and state funding for 

research on all things related to transportation such as safety, materials testing, 

intelligence transportation systems (ITS), and environmental issues.  An advantage of 

being associated with the University is access to graduate students for conducting 

research.  The total VTRC staff is approximately 200, 50 of which are full-time.  Mike 

Fitch's environmental research group has 4-5 full-time staff. 

Mike Fitch's environmental research group has a major focus on stormwater 

BMPs.  In recent years, VDOT has been under pressure to implement "Ultra-Urban 

BMPs" (a term used to describe manufactured units such as CDS, Stormceptor, 

Vortechnics, etc.), in part as a result of corporate marketing that emphasizes the high 

removal rates possible with these structures.  A graduate student with VTRC recently 

finished a research project focused on Ultra-Urban BMP structures as well as other 

BMPs such as grass swales and different types of vegetation and landscaping used 

along highways and parking lots.  

Maintenance issues associated with structural BMPs are a major concern to 

VDOT.  If structures are infrequently maintained, or if a large storm event occurs, 

pollutants are often resuspended and washed out of BMP structures, completely 

nullifying their intended purpose.  In contrast, if structures are regularly maintained and 

cleaned out, pollutant removal rates remain relatively high.  Unfortunately, overall 

performance of structural BMP technology types is difficult to quantify because efficacy 

data varies widely from structure to structure. 

The cost associated with BMP maintenance and the personnel needed to 

effectively run a program has been difficult to "sell" to VDOT.  It has been difficult to 

come up with a maintenance plan that can be effectively implemented.  In addition, the 

issue of what to do with materials removed from BMP structures during clean-outs still 
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remains.  Does this material become classified as toxic waste, hazardous waste, or 

otherwise, and how should it be disposed. 

VDOT is concerned with vector issues within their BMP structures, especially 

with the spread of West Nile Virus (WNV) into Virginia.  In 2000, there were 

approximately 7 birds diagnosed as seropositive to WNV in Virginia and this was a 

major concern for VDOT.  VDOT would prefer to handle the vector issues within their 

BMP structures proactively through careful planning and prevention; a task currently 

being studied by VTRC. 

 

Prince William County Public Works.  Two people in the Environmental 

Services Division were contacted.  Lou Jones, in the Gypsy Moth and Mosquito Control 

Branch, was contacted by phone on April 16, 2001.  Oscar Guzman, in the Watershed 

Management Branch, was contacted by phone on April 17, 2001. 

Summary of the phone conversation with Lou Jones.  The mosquito control 

program in Prince William County is small, with 4 full time field staff.  Vectors are 

controlled using both adulticide and larvicide techniques.  In contrast to other areas in 

the northern part of Virginia, vector control treatments in Prince William County 

frequently involve adulticiding.  Apparently, there is some pressure from "old timers" 

who have the "spray philosophy", regardless of the outcome.  

There is a lot of growth in Prince William County and it may soon become a 

suburb of Washington DC.  Lou Jones mentioned that most new housing tracts had 

detention/retention ponds associated with them.  These frequently become sources of 

mosquitoes when they are not maintained.  Overwintering adult Cx. pipiens mosquitoes 

have been collected in manholes. 

Lou Jones suggested that VBDS contact Bruce Harrison, at the North Carolina 

Department of Health, and John Neely, in Craven County, North Carolina, for more 

information on vector related issues. 

 

Summary of the phone conversation with Oscar Guzman.  The concept of BMPs 

originated in northern Virginia in the mid 1970's, originally to protect the drinking water 

source in that area.  In 1990, the Chesapeake Bay Act was passed which greatly 
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expanded the scope of clean water in the state of Virginia.  There are hundreds of 

structural BMPs in Prince William County.  There are several different types including 

extended detention basins (EDB), bioretention marsh areas, Stormceptors, and 

permanent ponds.  EDBs are designed to drain dry in 40 hours or less, but due to 

clogging and lack of maintenance, mosquitoes often utilize them for breeding.  As a 

result, the County has received public complaints of mosquitoes in ponds and EDBs.  

When this happens, County maintenance crews visit the sites to do maintenance and 

repairs if necessary.  Several EDBs have been retrofitted with baffles to improve draw 

down time while preventing clogging and ultimately reducing the required maintenance.   

Bioretention marshes are generally used in small drainage areas of 1 acre or less 

and filter water through a vegetated marsh zone.  Water then infiltrates (preferred 

method), or is allowed to run off (where clay soils prevent infiltration).  Stormceptors are 

generally only used for pre-treatment purposes, not water quality, because they do not 

remove enough pollutants.  The County has few permanent ponds. 

 

Fairfax County Health Department.  Roy Eidem, the environmental health 

supervisor, was contacted by phone on April 17, 2001. 

Summary of the phone conversation with Roy Eidem.  Fairfax County does not 

have an active mosquito control program.  Apparently the county did have a program 

until the local government was downsized in 1992, eliminating mosquito control.  The 

current situation with West Nile Virus (WNV), and the recent find of a WNV positive bird 

in Fairfax County last year, has driven Fairfax County Health Department to try to obtain 

funds to re-establish a mosquito control program.   

Roy Eidem is currently responsible for advising and education on mosquito-

related issues.  There is a County ordinance regarding mosquito-breeding sites and 

much of the education focuses on habitat reduction and management in urban areas.  

Ray Eidem is works with a member of the Fairfax County Department of Public Works 

on designing a strategy to deal with mosquitoes in their jurisdiction, which will include 

mosquitoes that may utilize BMPs for breeding.  Roy Eidem suggested that VBDS 

contact Scott St.Clair, with the Fairfax County Department of Public Works, for 

information on stormwater BMPs.   
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Fairfax County Public Works and Environmental Services Department.  

Scott St.Clair, the director of the Maintenance and Stormwater Management Division, 

was contacted by phone on April 17, 2001.  He provided VBDS with copies of BMP 

plans used in Fairfax County from the Fairfax County Public Facilities Manual and 

mentioned that the entire manual was available for purchase.  

Summary of the phone conversation with Scott St.Clair.  Fairfax County has 

thousands of BMPs for both water quality and for volume reduction, and Public Works 

and Environmental Services Department is responsible for a large percentage of them. 

The reason for many of the BMP structures in this county is because about 1/3 of the 

Fairfax County water runoff drains into the Accoquam Watershed which is the main 

drinking water supply.   

Fairfax County Public Works and Environmental Services Department is 

responsible for maintenance of approximately 10 major lakes, 600 water quality BMPs, 

300 volume reduction facilities, and 35,000 manholes.  In addition, the County has 

approximately 1600 privately owned and operated facilities in commercial and 

residential areas.  These can include sand filters, extended detention basins (EDB), 

ponds, and others.  The County provides inspections of private facilities approximately 

every 5 years and then they will provide a punch list that need to be addressed by the 

owner if there are problems or maintenance issues. 

EDBs are essentially the only accepted BMP for urban areas.  Public Works has 

learned that having multiple small orifices for draining down the facilities requires too 

much maintenance.  They have changed to the use of a single, larger opening, based 

on the size of the EDB, surrounded by a debris screen.  This design is much less prone 

to clogging and thus requires far less maintenance.  The debris screen is generally 

designed with holes 1/4 the size of the main drainage orifice. 

The County has recently been hit with many concerns regarding mosquito 

production, especially since last year with the discovery of a local bird infected with 

West Nile Virus.  Much of Fairfax County is in a coastal grade (stream grades can be as 

low at 0.25%) resulting in thousands of acres of wetlands.  As a result, there are 

numerous areas for mosquito breeding in and around urban areas.  In addition, the 

"Asian Tiger Mosquito", Ae. albopictus, the primary vector of dengue hemorragic fever, 
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is common in small containers in urban areas.  However, Scott St.Clair did not know the 

extent of mosquito breeding in BMP structures. 

 

City of Alexandria Health Department.  Joe Fiander, one of the primary 

"mosquito people" for the Division of Environmental Health, was contacted by phone on 

April 17, 2001. 

Summary of the phone conversation with Joe Fiander.  Joe Fiander is employed 

by the State of Virginia, but is assigned to the City of Alexandria.  The City had a 

mosquito program in the past, but it was eliminated due to budget cuts.  With the 

presence of West Nile Virus in the area, a new vector control program may become 

established.  Currently, the Health Department is starting a trapping program to 

determine what mosquito species are present in the area.  This includes adult trapping, 

dead bird collections and testing, larval sampling, and larviciding.  For larviciding, the 

City uses microbial larvicides (Bti and Bs), the insect growth regulator methoprene, and 

Agnique, a monomolecular film used for controlling 4th instars and pupae.  Aqnique is 

non toxic and does not even have an MSDS sheet. 

Most BMPs in the old part of the city are below ground structures.  Joe Fiander 

has not surveyed these structures as of yet, but he will be investigating them in the near 

future for possible vector production.  In the newer areas of the city, primarily in the 

western regions, retention ponds are built into new housing developments.  Many of 

these retention ponds are supposed to drain in 72 hours or less, but they frequently 

retain water for much longer periods and become a source of mosquitoes.  The city has 

big problems with the "Asian Tiger" mosquito, Ae. albopictus, that breeds in urban 

containers. 

 

City of Alexandria, Department of Transportation and Environmental 

Services.  Bill Hicks, the watershed program administrator for the Division of 

Environmental Quality, was contacted by phone on April 19, 2001. 

Summary of the phone conversation with Bill Hicks.  The City of Alexandria is 

essentially 100% built out.  When BMP issues began for stormwater runoff, there was 

little room to build large outdoor structures, thus almost all BMPs are built below ground.  
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In general, stormwater runoff will pass through some kind of filter prior to entering the 

main storm sewer.  Most BMPs are small-scale and most are manufactured 

hydrodynamic structures such as Stormceptor, Baysaver, etc.  Other underground 

BMPs include Austin sand filters and DC sand filters (developed in the District of 

Columbia).  Almost all of these structures are privately owned and operated.  The 

developer will put the units into the construction plans, and then the owner is 

responsible for upkeep and maintenance.  Many owners opt to make contracts with a 

contractor for maintenance.  There are a few regional ponds, mostly associated with 

newer housing tracts.  The maintenance of these structures generally become the 

responsibility of homeowners associations. 

Because of the scale of the stormwater program in the city, Alexandria is 

investigating the possibility of developing a "Stormwater Utility" department that would 

be responsible for all things related to stormwater including water quality, water 

quantity, BMP implementation, BMP maintenance, etc.  In the opinion of Bill Hicks, this 

is probably the inevitable solution. 

New BMP technology is focused on implementation of bioretention devices. 

Bioretention devices were developed in Prince Georges County, MD, and are very 

effective at removing metals from incoming water, usually through the use of mulch in a 

depression.  These devices usually include vegetation, but are not necessarily heavily 

planted since the mulch is the main filtering device.  Biofiltration basins are designed in 

areas with soils that allow infiltration, which is the preferred method, and generally drain 

down quickly.  In areas with impervious clay soils, bioretention filters are built which 

function on the same principle, but have perforated PVC pipes buried below ground to 

allow drainage through the mulch filter.   

Bill Hicks expects that the City will be more observant of mosquitoes in their BMP 

designs this year and in the future due to the presence of West Nile Virus in the area. 
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WISCONSIN 

 

Summary. VBDS investigated BMP / vector issues in Wisconsin, with particular 

interest in the areas in and around Madison and Milwaukee.  LaCrosse County Health 

Department, Vector Control (http://www.co.la-crosse.wi.us/health.htm) is responsible for 

mosquito surveillance and control in 8 surrounding Counties, 2 of which are in 

Minnesota.  The emphasis of the program is on Ae. triseriatus, a container breeding/ 

tree hole mosquito, and the primary vector of LaCrosse encephalitis virus in the region.  

Wisconsin has a web site that provides contact information for their local public health 

departments statewide (www.dhfs.state.wi.us/dph_ops/lhdl.htm).  The cities of 

Milwaukee and Madison do not have active vector control programs.  Vector control in 

Milwaukee is conducted by the Milwaukee Department of Neighborhood Services, 

Nuisance Control (http://www.ci.mil.wi.us/citygov/dns/home.htm) on a complaint basis 

only.  Vector control in Madison is conducted by the Madison Department of Public 

Health, Environmental Protection (http://www.ci.madison.wi.us/health/mdph.html), on a 

complaint basis only. 

The Wisconsin Department of Commerce, Safety and Buildings division, 

Plumbing Program (http://commerce.state.wi.us/SB/SB-PlumbingProgram.html) 

provides plumbing consultation, inspection, plan review, and product review services.  

This agency is involved with BMP design and implementation in Wisconsin, and is 

currently preparing documents for the Wisconsin Department of Natural Resources 

(WDNR) on the subject.  Additional information on stormwater and BMP structures in 

Wisconsin can be found on the WDNR Internet site 

(http://www.dnr.state.wi.us/org/land/forestry/usesof/bmp/bmpsourcesforhelp.htm) and 

on the University of Wisconsin Extension, Water Resources Program Internet site 

(http://clean-water.uwex.edu/index.html). 

The City of Milwaukee, Department of Public Works (http://www.mpw.net/) and 

the City of Madison, Department of Public Works, Engineering Division 

(http://www.ci.madison.wi.us/engineering/) both design, implement, and maintain a large 

percentage of stormwater BMPs in their areas.  
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Wisconsin Department of Commerce.  Lynita Docken, the Plumbing Program 

manager for the Program Development Bureau, Safety and Buildings Division, was 

contacted by phone on March 12, 2001. 

Summary of the phone conversation with Lynita Docken.  The Safety and 

Buildings division provides plumbing consultation, inspection, plan review, and product 

review services.  The division administers certifications, licenses, and registrations of 

individuals engaged in plumbing.  Lynita Docken was very familiar with BMPs as well as 

vector issues.  She was currently in the process of revising plumbing rules for the State 

and she was serving on two Wisconsin Department of Natural Resources (WDNR) 

groups, one focused on stormwater and the other on erosion control (WDNR acts as the 

EPA for the State and issues NPDES permits).  She, and a team of people, were 

currently in the process of preparing a state BMP manual for infiltration devices. 

 Lynita Docken was in the process of writing a report to DNR regarding state 

comments on the stormwater requirement code with regards to vectors and requested a 

copy of the VBDS out-of-state report to use as a citation.  She was having great 

difficulty in finding any available information on vectors associated with structural BMPs.  

The goal is to have vector issues addressed by WDNR before they prepare the rules for 

NPDES, Phase II, which will require water runoff treatment from land of 1 acre or less.  

Apparently, constructed wetlands have produced vector species and some current 

designs have been built "with no surface water" in an attempt to eliminate the problem. 

Lynita Docken suggested that VBDS contact Dick Otis, an on-site wastewater 

specialist working for Ayers and Associates, in Madison, and Robert Thibolodeaux, with 

the Wisconsin Department of Health. 

 

LaCrosse County Health Department.  Dave Geske, who runs the Vector 

Control program, was contacted by phone on December 15, 2000. 

Summary of the phone conversation with Dave Geske.  David Geske works in 8 

surrounding Counties, 2 of which are in Minnesota.  His emphasis is on surveillance and 

control of Ae. triseriatus, a container breeding/ tree hole mosquito, and the primary 

vector of LaCrosse encephalitis virus in the region.  This species is generally not 
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associated with stormwater structures in the region; however, there are approximately 

26 species of mosquitoes in his area that he may deal with.   

The counties that Dave Geske works in contain many tributaries of the 

Mississippi River that create marsh complexes suitable for mosquito production.  In 

general, most of his work does not include water resulting from stormwater runoff.  

Some of the holding ponds he has experienced, especially those located in lowlands, 

produce large numbers of Ae. vexans along the edges.  This aggressive species of 

mosquito is responsible for numerous complaints in the urban and suburban regions. 

Some new developments are required to install retention ponds that have also resulted 

in the production of Ae. vexans, as have drainage areas along interstates in the 

metropolitan areas.  Pammel Creek, a concrete channel that runs through LaCrosse, 

occasionally has problems with water ponding at the outlet due to silt buildup, creating 

mosquito habitat.  Cx. pipiens mosquitoes are occasionally caught in adult traps, but 

larvae are found infrequently. 

Dave Geske suggested that VBDS contact Pat Caffrey, with the City of LaCrosse 

Public Works Department, and Lynita Docken, with the Wisconsin Department of 

Commerce.  Lynita Docken works with pollutants and wastewater and has contacted 

Dave Geske in the past to discuss potential vector issues associated with the 

construction of water management structures. 

 

City of LaCrosse Department of Public Works.  Pat Caffery was contacted by 

phone on Jan 30, 2001. 

Summary of the phone conversation with Pat Caffery.  Pat Caffery had not 

considered vector issues associated with stormwater systems, but had a good 

understanding of vectors such as mosquitoes and rodents.  The Public Works 

Department is responsible for a variety of city services including streets, sewer, water 

runoff, erosion control, as well as the Pammel Creek system.  Pammel Creek is a large 

drainage channel that receives stormwater runoff.  Pat Caffery was not aware of any 

vector problems associated with this channel and he stated that the water is usually not 

stagnant, but flowing.   
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Pat Caffery was very familiar with BMP structures (i.e. wet ponds, dry ponds, 

etc.).  In Wisconsin, cities with > 100,000 people, such as Madison and Milwaukee, are 

well into implementing "Phase I" of the EPA's water quality program.  These cities were 

mandated to built different BMP's and were monitoring them for contaminant removal 

performance.  Pat Caffery suggested that VBDS contact Public Works in Madison and 

Milwaukee.  

 

Milwaukee Department of Neighborhood Services.  Don Schaewe, with 

Nuisance Control, was contacted by phone on Oct 31, 2000. 

Summary of the phone conversation with Don Schaewe.  The city of Milwaukee 

does not have an active vector control program; however, vectors are abated by 

Nuisance Control in response to public complaints.  All stormwater in the city is routed 

into underground sewer systems called the "Deep Tunnel Project" from where it is then 

treated.  Don Schaewe suggested that VBDS contact the Milwaukee Metropolitan 

Sewage District for more information on stormwater issues.  

 

City of Milwaukee, Department of Public Works.  Tim Thur, a civil engineer, 

was contacted by phone on Feb 1, 2001. 

Summary of the phone conversation with Tim Thur.  Tim Thur was very familiar 

with BMP's and stormwater management.  Many BMP structures have been built in and 

around Milwaukee, some by private developers and some by the Public Works 

Department.  Those built by developers are reviewed by the City and inspected at 

different phases during construction.  Some of the BMP types found in the area include 

retention and detention basins, whirlpool type units such as Vortechnics and 

Stormceptor, and "roof storage" where water flow is restricted from commercial flat 

roofs, essentially turning them into extended detention / sedimentation basins. 

Citizens of Milwaukee and the surrounding areas frequently voice concern with 

potential mosquito problems and children drowning in new pond constructions.  Ponds 

have to be built with a shallow grade of approximately 20 ft, followed by a "safety shelf" 

before dropping into deep water.  Tim Thur was not aware of mosquito problems 

following the construction of ponds. 
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Privately maintained BMPs, especially extended detention basins, frequently 

become choked with tall grass and vegetation overgrowth, which is a problem that 

needs to be enforced.  Tim Thur mentioned that maintenance issues such as this are 

always a concern and that he would like to see more frequent maintenance; however, 

most stormwater management structures are maintained infrequently.  For example, 

catch basins are on a 3-year cleaning cycle. 

 

Madison Department of Public Health.  Doug Voegeli, the supervisor of 

Environmental Protection, was contacted by phone on December 20, 2000.   

Summary of phone conversation with Doug Voegeli.  The City of Madison has no 

organized vector control program.  The Madison Department of Public Health, 

Environmental Health will respond to vector problems on a complaint basis only.  

Additionally, they are also involved with issuing discharge permits for water (e.g. pool 

draining, manufacturing plants, etc.).  Doug Voegeli suggested that VBDS contact the 

Madison Neighborhood Plan Review, the Madison Public Works Department, and the 

Madison Sewer Utility. 

 

City of Madison Department of Public Works.  Jeff Benedict, a civil engineer 

with the Engineering Division, was contacted by phone on Jan 31, 2001. 

Summary of the phone conversation with Jeff Benedict.  Jeff Benedict was very 

knowledgeable on BMPs and stormwater runoff issues.  He has been involved with 

stormwater and other runoff issues for many years and has designed, constructed, and 

retrofitted BMPs in and around the city.  Madison has a multitude of BMP types 

including wet ponds, extended detention basins (EDB), and Stormceptors.  Retention 

(wet) basins are used to collect runoff and preserve water quality and are mandated for 

any construction area of 80 acres or more.  EDBs are also common, but used more 

frequently for flood control.  Stormceptors require frequent maintenance and when 

possible, Public Works prefers devices that require less maintenance, for example, a 

pond that required dredging only every 10-20 years.  

Lack of maintenance in BMP structures is a big issue.  The initial cost of BMP 

construction is insignificant compared to the huge financial burden involved in the 
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maintenance of structures.  Any development of 3 acres or more has to provide some 

form of stormwater detention in Madison; however, the developer can appeal this, and if 

approved, pay a one-time fee to Public Works.  The fee would then be used to help fund 

larger projects in more critical areas.  Currently, the big push in Madison for construction 

site erosion control. 

Jeff Benedict was very knowledgeable of mosquito biology.  He and his 

colleagues have done background research on mosquitoes.  He noted that EDBs 

produce many more mosquitoes than permanent wet ponds.  In fact, it is Jeff Benedict's 

opinion that retrofitting wet ponds in for dry ones can reduce mosquito problems in 

Madison; however, he also acknowledged that the wet ponds can be conducive to 

mosquito production and vegetation overgrowth because the perimeter shore has to be 

built with a 1-2% grade for safety.  This results in water only 1 foot deep at 10 feet out 

from the shore.  In general, mosquitoes are considered a "non-factor" in the 

construction of wet ponds.  Jeff Benedict also noted that new homes built around wet 

ponds sell for more money in new developments, but residents generally protest the 

retrofitting of ponds into existing developments. 
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Conclusions 

 

One of the most important lessons learned from this study was recognition of the 

overall number of government agencies involved with various aspects of stormwater 

runoff management.  VBDS could have spent many additional months exploring 

stormwater issues within each state by contacting other agencies and interacting with 

other employees with varied backgrounds and specialties.  Considering this, it should 

be noted that this report provides only a small overview of the overall situation.   

Due to the size and scope of the nationwide programs aimed at managing and 

"cleaning" stormwater runoff, it is clear that vector issues must be addressed.  It is 

important to realize that the innumerable constructed and planned structural BMP 

devices across the country will provide new habitat for vector production.  This may 

result in an increase in the number of local vector species and may provide habitat for 

exotic species to become established.  Several agencies in Maryland, New Jersey, and 

Virginia related that the rapid spread of West Nile Virus, transmitted by anthropophilic 

mosquitoes, is causing some to reconsider BMP strategies.  Even if individual BMP 

structures only produce relatively small number of vectors, even infrequently, the 

cummulative impact will be compounded by the potentially large number of breeding 

sites available.  Managing vectors in these created habitats is an urgent need.  Rapid 

construction and poor interagency communication places an increasing burden upon 

vector control agencies. 

In addition to the question of how to best manage vectors in the potentially large 

number of BMP structures, it is also evident from this study that operation and 

maintenance plans for many of these structures have yet to be thoroughly examined.  

"Crisis management" is the current maintenance paradigm used by various agencies 

including the Minnesota Department of Transportation and the Austin Watershed 

Protection & Development Review Department.  This paradigm is probably the most 

common means used by other agencies based on the fact that many of these structures 

were reported as infrequently, irregularly, or never maintained.  This is not a suitable 

solution, as regular maintenance is needed to preserve the intended level of BMP 

performance while reducing or eliminating the production of vectors.  Contacts from the 
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Minnesota Department of Transportation, the Virginia Transportation Research Council, 

and the Virginia Department of Conservation & Recreation have evidence that shows a 

lack of regular maintenance can result in re-suspension of pollutants and effective 

wash-outs from structures.  As suggested by the Alexandria Department of 

Transportation and Environmental Services, it seems inevitable that some kind of 

"Stormwater Utility" department be established in order to regularly manage and 

maintain BMPs.  The initial costs of structural BMP construction are insignificant when 

compared to the financial burdens caused by regular maintenance.   

The fact that agencies have differing opinions on which structures are most 

appropriate illustrates the fact that BMPs are constructed at rates exceeding the 

agencies' understanding of the long-term implications of these new BMPs.  Several 

agencies are encouraging the use of non-structural BMPs that provide performance 

similar to that of structural BMPs, while reducing cost and maintenance.  It is evident 

that the performance of existing structures cannot easily be evaluated and the long-term 

water quality benefits remain questionable. 

 This study provided a wealth of information on both BMP structures and 

associated vector issues in widely-separated areas of the United States.  When 

considering the results of the out-of-state studies conducted by VBDS, there is no 

question that BMP structures can provide suitable habitats for vectors, with both local 

and exotic vector species utilizing them for reproduction.  At this time, any resulting 

public health concerns are still poorly understood but, this study clearly demonstrates 

the need for communication and collaboration between agencies and states, particularly 

between those interested in water quality and vector control.  Vector control agencies 

should be consulted to:  

 

•  provide input on design improvement 

•  ensure compliance with state health and safety codes 

•  minimize vector production and associated surveillance and control costs.   

 

Biologists and engineers should strive to compliment each other, as modeled by the 

Somerset County Public Works Department. 





















































































































































































































































































































































































































































































































































































































 
APPENDIX K:  DHS RESPONSE TO SUGGESTED MCTT RETROFIT 

                         IMPROVEMENTS 



K-1 

M e m o r a n d u m 
 
 
Date:  June 8, 2000 
 
 
To:    Dean F. Messer, Ph.D. 

Larry Walker Associates 
509 4th Street 
Davis, California 95616 
 
 

From:  Marco Metzger, Ph.D. 
Public Health Biologist 

  Department of Health Services 
  Vector-Borne Disease Section 
  Ontario, CA 91764 
   
 
Subject:  Response to suggested MCTT retrofit improvements 
 
 
In a proposal dated May 17, 2000, Brown and Caldwell Environmental Engineering & 
Consulting suggested two possible retrofit improvements to the Multi-Chambered 
Treatment Train (MCTT) BMPs to reduce and/or eliminate problems associated with 
mosquito vector production, surveillance, and abatement.   
 
Catch Basin Modifications.  Vector control personnel have been unable to inspect 
standing water at the bottom of the catch basin located upstream of the MCTT settling 
chamber.  Access is prevented by a number of large aeration media bags that rest on a 
fiberglass grate above the water surface, all of which are located six feet or more below 
the top of the catch basin.  Elimination of the aeration bags and the addition of hinges to 
the fiberglass grate will help alleviate the current situation and allow access to the 
underlying water for vector sampling and/or abatement.  However, a hook and loop must 
be provided so vector personnel can secure it in an open position while they work. 
 
The proposed plastic debris net seems like an easily damaged and high-maintenance 
item.  The final design must take into consideration frequent movement in and out of the 
basin, thus the net should be lightweight and be able to self-contain all debris.  A 
lightweight, solid frame made from a material such as PVC may ease removal and 
installation from the catch basin.  If possible, an alternative might be to design a net 
debris bag over the incoming pipe that would not interfere with the grate movement or 
require removal except during periodic BMP cleaning and maintenance. 
Settling Basin Modifications.  DHS recently examined aluminum covers manufactured by 
Hallsten Corporation.  A visit was made to the Los Angeles County Sanitation District / 
Water Pollution Control Plant in Carson, CA where these covers had been in use since 
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1993.  Upon close inspection of these covers, DHS found them to be made exceptionally 
well and the gasketed design created a positive seal.  However, potential mosquito 
access holes were present in areas where objects passed through the covers (i.e. steel 
cables) and the rubber seal had become stiff. 
 
The proposed solid cover over the MCTT settling basin will create additional problems for 
vector control primarily due to special procedures necessary when working with enclosed, 
confined spaces and DHS is not convinced that these will completely seal out vectors.  
One area of special concern is the pipe leading into the settling basin from the catch 
basin.  Mosquitoes will be able to use this pipe as an entry point to access water in the 
settling basin, especially if the water level in the settling basin falls below the opening of 
the inlet pipe.  Maintaining the water level inside the settling basin above the inlet pipe 
opening could effectively prevent mosquitoes from entering the settling basin, but 
mosquitoes may still breed in the water present inside the pipe.  Other potential mosquito 
entry holes, depending on the cover construction, could be around access doors as well 
as where the pipe that pumps water from the settling basin to the filter basin passes 
through the cover.   
 
In the event that it is deemed necessary to install these covers, several things should be 
considered in their construction to reduce vector breeding potential and increase access 
to vector control for routine surveillance and abatement.  It is essential that the covers 
maintain a mosquito-proof seal around all sides.  DHS supports the concept of gasketed 
aluminum covers over structural-fabric as they should provide the best longevity and be 
less prone to accidental damage or vandalism.  The cover should also incorporate a 
minimum of 4 access doors (one on each corner), but preferably one every 6-10 feet 
around the perimeter for vector sampling and / or control procedures.  Any cover must 
conform to OSHA requirements and any additional training or equipment must be 
included as a cost of the contracts between vector control agencies, DHS, and Caltrans. 

 
 
 
 

cc: Vicky Kramer, Ph.D. 
 Charles Myers 
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20 21 22
Biweekly 
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Sep 2000
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August
8 Biweekly Report Due

10 10 AM-Biweekly Conference Call-Rich Horner, Chris May, Rick Graff, Jeremy
Johnstone, Bob Wu, Pete Van Riper, Steve Borroum, Brian Currier, Cid Tesoro,

Syra Ramos, RBF, BC, KLI, MWC, Law Crandall, Dudek.

22 Biweekly Agenda Due

24 10 AM-Biweekly Conference Call-Rich Horner, Chris May, Rick Graff, Jeremy
Johnstone, Bob Wu, Pete Van Riper, Steve Borroum, Brian Currier, Cid Tesoro,

Syra Ramos, RBF, BC, KLI, MWC, Law Crandall, Dudek.
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Participants-NRDC,
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September
4 HOLIDAY

6 Quarterly Report Due

20 9:30 AM2:30 PM-Quarterly Meeting at RBF, Irvine Office. Participants-NRDC,
EPA, Baykeepers, Consultants, Caltrans.

21 BMP Workshop

8:30 to 4:30-Stormwater Quality Workshop-LA Convention Center
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Dec 2000
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1 2
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24 25 26 27 28 29 30
31



November
30 Quarterly Status 11 Report Due
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Caltrans Project CalendarCaltrans Project CalendarCaltrans Project Calendar

Printed by RBF on 8/28/2000Printed by RBF on 8/28/2000Printed by RBF on 8/28/2000

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2

3 4 5 6 7 8 9

10 11 12 13 14
9:30 AM2:30 
PM-Quarterly 
Meeting at 
RBF, Irvine 
Office. 
Participants-NRDC,
EPA, 

15 16

17 18 19 20 21 22 23

24 25 26 27 28 29 30

31

Nov 2000
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1 2 3 4
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26 27 28 29 30

Jan 2001
S M T W T F S

1 2 3 4 5 6
7 8 9 10 11 12 13

14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31



December
14 9:30 AM2:30 PM-Quarterly Meeting at RBF, Irvine Office. Participants-NRDC,

EPA, Baykeepers, Consultants, Caltrans.
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